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MULTIFUNCTIONAL FILTRATION APPARATUS 

BACKGROUND OF THE INVENTION 
1. Field Of The Invention 
The present invention pertains to a multifunctional 

filtration apparatus for use in the laboratory for chemi 
cal and biological testing including the high speed trans 
fer, filtration and treatment of samples containing filtra 
ble substances. More particularly the invention pertains 
to a device for transferring and collecting filtrable sub 
stances on a filter medium utilizing a vacuum and a first 
manifold to transfer single or multiple samples from test 
tubes or micro sample plates to a separation chamber 
and employing the first manifold to separate the liquid 
and gaseous components of the transferred fluid con 
taining filterable substances before separating the liquid 
and filterable substances by utilizing the filter medium 
and a second manifold. The first manifold and separa 
tion chamber are disposed on one side of the filter me 
dium and the second manifold is disposed on the other 
side of the filter medium. 
The invention is applicable to all types of filter medi 

ums such as nitrocellulose, paper, nylon and other aero 
phobic filter mediums including biological membranes 
and to biological testing for which automated handling 
was not heretofore possible due to problems of ruptur 
ing the filter medium or membrane when the filter me 
dium or membrane was exposed to air or other gases 
under pressure. The invention allows automation to be 
used in test procedures which heretofore could not 
accommodate the drawing of air into the filterable sub 
stances or filter medium due to the introduction of inac 
curate results or the rupture of the filter medium caused 
by the entrainment of such air into the filter medium or 
filterable substances. The invention is able to handle any 
type of filter medium as well as air sensitive filtered 
materials captured in the filter by employing automated 
filtering techniques to replace the heretofore tedious 
manual operations where vacuum could not be used due 
to the aerophobic nature of the filter medium which 
would result in breaking, tearing, rupturing or contami 
nation of the filter medium with air or other gases. 
The invention more particularly pertains to a device 

for the automated transfer and separation of liquid, 
gaseous components and filterable substances by the 
utilization of the filter medium as a means for capturing 
the filterable substances while utilizing a first manifold 
to transfer and remove gaseous components from the 
transferred fluids in the separation chamber and utiliz 
ing the second manifold to remove liquids and filter the 
filterable substances on the filter medium. The inven 
tion is applicable to all types of laboratory and biologi 
cal testing and filtering applications including the use of 
standard biological sample plates which include indi 
vidual sample wells having volumes of around 0.5 ml 
for transferring the 0.5 ml sample, separation of the 
liquid and gas components from the transferred fluids 
and subsequently filtering the sample through either a 
filter or another micro filter plate with nitrocellulose 
filter bottoms by making slight modifications of the 
layered housing to provide for the separation of the 
liquid, particulate and gaseous materials utilizing the 
combination of a first manifold, second manifold and 
separation chamber. 

2. Description Of The Prior Art 
The prior art includes many different types of appara 

tus for filtering and transferring fluids and liquids. Many 
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2 
of the prior art devices for the rapid transfer of fluids 
utilize a vacuum source and a manifold to assist in the 
rapid transfer of fluids. Some of the prior art devices 
utilize two manifolds but none of the known prior art 
devices employ a first manifold and a separation cham 
ber disposed on one side of a filter medium for transfer 
ring samples and then separating the air or the gaseous 
components of a transferred fluid from the liquid con 
ponents of the transferred fluid before separating the 
liquid and solid or semi solid filterable substances by 
filtration through a filter medium. 

In addition none of the known prior art devices pro 
vides a multifunctional filtration apparatus which is 
capable of high speed precision filtering of any fluid 
containing a filtrable substance through any type of 
filter medium including nitrocellulose, nylon or biologi 
cal membranes which are aerophobic and which will 
not allow air to pass through the filter medium. None of 
known prior art provides a multifunctional filtration 
apparatus which allows the quick modification of the 
filtration apparatus from an aerophobic to an aerophyl 
lic filter medium and from chemical to biological appli 
cations and for accommodating biological sample plates 
with nitrocellulose filter bottoms by substituting layers 
in the multilayered multifunctional filtration apparatus. 
The most pertinent known prior art for filtering fluids 

is the Bertoncini, et al. U.S. Pat. No. 4,787,988. This 
prior art patent employs a first manifold, filter medium 
and a second manifold but does not employ a separation 
chamber and does not provide for the automated high 
speed transfer offilterable substances from one group of 
containers to another. U.S. Pat. No. 4,787,988 further 
requires test tubes to be manually placed in the device 
before the layers are put in place including the filter 
medium layer before the entire device is manually 
turned over and a vacuum applied to draw the liquid 
and filterable material in the liquid through the filter 
medium. 

Bertoncini, et al. U.S. Pat. No. 4,787,988 unlike the 
present invention does not provide for the automated 
transfer of fluids from test tubes to a separation chamber 
to separate liquid and gaseous components before filtra 
tion. In addition U.S. Pat. No. 4,787,988 is not multi 
functional since it is not suited for the filtration and 
handling of fluids through aerophobic filter membranes 
or mediums such as nitrocellulose since no separation 
chamber is provided between the first and second mani 
folds. In addition the first and second manifolds are not 
utilized in combination with one another to transfer 
fluids from a remote group of test tubes to the filter 
medium and thereafter provide for the separation of the 
gaseous and liquid components before filtration through 
a filter medium. 
Other prior art such as Gruenstein, et al. U.S. Pat. 

No. 4,649,967 provides for the multiple transfer of fluids 
from one set of test tubes to another set of test tubes 
utilizing a vacuum and a manifold and a valve. Gruen 
stein '967 does not filter the transferred fluids and does 
not have a second manifold or a separation chamber. 
U.S. Pat. No. 4,649,967 merely provides for the transfer 
of fluids from one group of containers to a second group 
of containers. U.S. Pat. No. 4,649,967 is not suitable for 
nitrocellulose filter paper or filter mediums which are 
aerophobic and as such would not allow air to pass 
through a filter medium or filter membrane. 
Aerophobic filter mediums or membranes such as 

nitrocellulose which do not allow air to pass through 
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Such as is used in biological testing where the addition 
of air under a vacuum to the filter results in damage to 
the filter medium or causes errors in the test results due 
to the reaction of air with the sample has heretofore 
required the manual transfer of fluids to a device such as 
disclosed in Lombardy U.S. Pat. No. 4,828,801. In such 
aerophobic filter mediums liquids containing filterable 
materials are introduced manually to either drain 
through the nitrocellulose filter medium or be drawn 
through by means of a vacuum on only one side of the 
filter medium to allow the vacuum to speed up the 
filtration process. A similar device is shown in Levin 
U.S. Pat. No. 4,978,507 which similarly provides for the 
manual loading of each of the samples to a membrane or 
nitrocellulose sheet along with the utilization of a mani 
fold and vacuum only on one side of the filter for draw 
ing filtrable mediums through the nitrocellulose filter or 
membrane which is not pervious to gases. In such de 
vices the step of transferring the samples has heretofore 
been accomplished manually and not accomplished by 
the automated transfer of fluids with a vacuum. 
Other prior art patents pertaining to multi well appa 

ratus for biological and biochemical analysis generally 
provide a manifold on the bottom side of the filter me 
dium to draw liquids containing filtrable matter through 
the filter medium after manually filling the wells. In all 
such biological applications cross-contamination be 
tween the various sample wells is prevented by clamp 
ing the various layers together with a filter medium or 
membrane disposed between the layers. In all such 
known prior art filterable fluids must be manually trans 
ferred or loaded into the wells. Such prior art includes 
Bowers, et al. U.S. Pat. No. 5,108,704; Mathus, et al. 
U.S. Pat. No. 4,927,604; Clark, et al. U.S. Pat. No. 
4,902,481; and Schuette U.S. Pat. No. 5,108,603. In all 
of these prior art examples the fluids containing filtrable 
substances are manually loaded in the micro sample 
plate or test tubes before a vacuum is applied to draw 
the filtrate component of the fluid through the filter 
medium. In all such applications the automated transfer 
of fluids is lacking as well as the utilization of a separa 
tion chamber to provide for the separation of liquid 
from gaseous components from the transferred fluids 
before filtration. 

In all known prior art, unlike the invention, washing 
and subsequent reagent addition steps are again accom 
plished manually. In the known prior art pertaining 
specifically to nitrocellulose and aerophobic filter medi 
ums such as inter alia Bowers, et al. U.S. Pat. No. 
5,108,704, Schuette, U.S. Pat. No. 5,108,603 and Levin, 
U.S. Pat. No. 4,978,507 the tops of the wells are left 
open to allow gaseous components of a fluid to escape 
to the atmosphere instead of being captured and re 
moved by the first manifold. This of course limits the 
prior art filter systems since a rapid transfer of fluids is 
not possible since all transfers and addition of wash 
solutions and reagents must be made manually into the 
sample wells of the prior art apparatus or into the open 
ings of the wells of micro sample plates which prevent 
the high speed washing or addition of solvents or reac 
tion chemicals. 
The invention in contrast to the prior art provides for 

the high speed transfer of fluids, washing as well as the 
addition of reaction reagents by the utilization of a 
combination of a separation chamber and a first mani 
fold located on one side of the filter medium and a 
second manifold located on the other side of the filter 
medium. With this arrangement samples can be individ 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

4 
ually and quickly transferred from a number of test 
tubes, or wells of a micro sample plate or containers 
quickly and in a single step without cross-contamination 
and thereafter filtered, washed and reagent materials 
added all without the numerous manual steps heretofore 
required in the prior art. The invention is also applicable 
to all types of filter mediums whether air impervious or 
not by the utilization of the separation chamber to sepa 
rate and provide for the removal of gaseous compo 
nents from the liquid component of introduced fluids 
before the solid or filtrable components are removed by 
the filter medium through the activation of the second 
manifold. 
The features of the invention allows the invention to 

be configured in a number of different arrangements to 
allow the multifunctional filtration apparatus to be used 
for a number of different types of filtering procedures 
and applications in which fluids are individually re 
moved, transferred and the components separated be 
fore filtration through any number of different types of 
filter mediums. These aspects of the invention also 
allow for the automated and controlled addition and 
collection of wash fluids or reagents to provide for the 
washing or further reacting or other processing steps 
which in the prior art required a number of separate 
manual and tedious steps that have been obviated by the 
novel multifiltration apparatus of the invention. 
The invention in further contrast to the prior art can 

be configured in a number of different arrangements to 
allow any type and quantity of filtrable materials to be 
transferred to a separation chamber and the liquid and 
gaseous components separated before separation of the 
liquid and filterable components by filtration followed 
by subsequent washing and reagent addition operations 
by the use of high speed vacuum techniques. The inven 
tion further allows for the use of all types of filter medi 
ums whether or not they are gas impervious so that 
gases can be removed before filtration in order to pre 
vent the air or gases from destroying, deforming or 
otherwise interfering or reacting with the filter medium 
or filtered materials. 

SUMMARY OF THE INVENTION 

The disadvantages and limitations of prior art appara 
tus and manual methods for transferring handling and 
filtering fluids where gas impervious filter mediums are 
utilized is obviated by the invention. The invention 
provides for the high speed transfer and automated 
filtration using all types of filters or biological mem 
branes by providing for the automated transfer and high 
speed separation of fluids into their liquid and gaseous 
components and filtering filtrable materials from the 
liquids while preventing gaseous components of the 
fluid from interfering with the filtration process or col 
lected filtrate. The invention also provides for the high 
speed and individual treatment of each of the samples 
including washing and reagent addition steps without 
cross-contamination between one or more of the indi 
vidual samples. 
The apparatus of the invention provides for the high 

speed transfer of fluids and filtering out filterable con 
stituents by employing a first manifold to transfer from 
one to a plurality of discrete samples from a sample 
source to one or more separation chambers where gase 
ous components are separated from liquid components 
of a fluid containing a filtrable substance. Once the 
fluids are transferred along with any air drawn by a 
vacuum to the separation chamber the liquid and gases 
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are separated in the separation chamber by the first 
manifold. The second manifold is then activated to 
remove filtrable substances from the liquid. The second 
manifold is disposed on the opposite side of the filter 
medium from the first manifold. 
A valve is provided for individually accessing the 

first manifold and the second manifold either separately 
or in combination. The valve provides for the removal 
of the gaseous components through the first manifold. 
Where necessary the gaseous component can also be 
Separately collected without the necessity of using a 
hood or a separate processing step. The liquid compo 
nent of the fluid along with filtrable substances may 
then be drawn through the filter medium thereby cap 
turing the filterable substances on the filter medium. 
The valve may be designed in one embodiment to se 
quentially access the first manifold and then the second 
manifold. In this application the gas and liquid are first 
separated before separating the liquid and solid or semi 
solid filterable components. Alternatively the valve 
may be designed to simultaneously access both the first 
and Second manifold in which case gas, liquid and filter 
able substances may be simultaneously separated. In the 
preferred application the gas and liquid components are 
first separated before filtration to reduce the possibility 
of air contacting the filter medium. 
Once the gaseous component is removed from the 

separation chamber the liquid component containing 
filterable materials can be drawn into or through the 
filter medium thereby preventing destruction of the 
filter medium where the filter medium is air impervious 
such as nitrocellulose. In addition the removal and pos 
sible separate collection of the gaseous component pre 
vents the unwanted interference or reaction between 
the gaseous or air component of the fluid with the filtra 
ble substance captured on the filter medium. 
The multifunctional filtration apparatus by utilizing 

the first manifold and second manifold disposed on 
different sides of the filter medium together with a sepa 
ration chamber allows the solid, liquid and gaseous 
components to be separately collected, treated and han 
dled. The separate handling of the fluid components 
consisting of gas and liquid are as a result not drawn 
into the filter medium to interfere with either the filter 
medium or filtrable substances captured in the filter 
medium not only in the filtering operation but also in 
other optional phases of operation such as washing, 
reacting or other such steps which can also be carried 
out on the filter medium without cross-contamination of 
each of the individual samples trapped in the filter me 
dium. 
The invention is applicable to all types of filtration 

and filtration mediums including nitrocellulose filters 
and aerophobic membranes of macromolecular com 
plexes such as are used in protein studies. Such biologi 
cal applications in the past have required the utilization 
of manual transfers of liquids and filtrable substances 
through such filter mediums to prevent introduction of 
air into the filter medium or filtrable substances cap 
tured in the filter medium to prevent damage to the 
filter medium by exposure to the air or gases that may 
be present and should be removed in some of the fluids 
containing filtrable substances. 
The invention accommodates such biochemical filtra 

tion procedures and prevents cross-contamination 
while providing for the rapid handling of such solutions 
containing filtrable substances. The apparatus of the 
invention also allows for the filtration through nitrocel 
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6 
lulose or other aerophobic filter mediums by utilizing a 
layered filtration apparatus having a first manifold in 
the uppermost layer, a separation chamber disposed in a 
second layer which may be hinged or otherwise detach 
ably secured to a third layer which forms a support for 
the filter medium. The third layer is similarly attached 
to the fourth layer which forms a second manifold dis 
posed on the other side of the filter medium. 
The apparatus allows fluids to be easily and rapidly 

transferred from test tubes or sample trays through the 
uppermost layer to the separation chamber in the sec 
ond layer by use of the first manifold. The first manifold 
also allows gases to be removed from the transferred 
fluids through the first manifold before the second man 
ifold in the third layer is activated to draw only the 
liquid component of the fluid through the filter medium 
which may include air impervious filters such as a nitro 
cellulose filter medium and thus trap the filtrable sub 
stances in the filter medium. The liquid component 
drawn through the filter medium into the second mani 
fold can optionally be collected in the second manifold 
or be drawn from the second manifold and separately 
collected. 

In accordance with the invention the gaseous compo 
nent is prevented from damaging either the nitrocellu 
lose filter medium or causing damage to filtrable sub 
stances trapped in the nitrocellulose filter medium since 
the gases are separated from the liquid by the physical 
differences between gases and liquids and by the second 
manifold. Subsequent washing or reacting of the sub 
stance captured on the filter medium may similarly be 
accomplished by transferring wash solutions into the 
separation chamber utilizing the first manifold and sepa 
rating any gaseous components from the wash or rea 
gent solutions added utilizing the first manifold to re 
move any air drawn in the transfer of wash solutions 
from the wash solution or reagent source or in the inter 
connecting lines in the separation chamber. 
The invention is applicable to not only biological 

testing but all types of high speed rapid filtering opera 
tions which require the separate filtering of individual 
samples without cross-contamination and with minimal 
manual intervention. The high speed filtering apparatus 
of the invention further prevents tearing and destruc 
tion of the filter medium by the introduction of air or 
other gases under pressure into the filter paper or filter 
medium which in some testing operations could react 
with substances trapped in the filter medium or rupture 
the filter medium. 
The apparatus of the invention is susceptible to many 

embodiments utilizing virtually any number and ar 
rangement of test tubes or sample wells while providing 
for the individual filtration of any number of discrete 
samples utilizing the first manifold and the second mani 
fold and separation chamber. The novel multifunctional 
filtration apparatus of the invention is adaptable to any 
number of test tubes and can be configured for one or 
more test tubes or designed for standard 24, 48, 96, 384 
or more test tubes or sample well tray arrays. The novel 
multifunctional filtration apparatus in addition can be 
used with standard sample plates as is generally used in 
biological studies utilizing 96 wells in 8 columns of 12 
rows in a square plate of about 43 inches by 3 inches in 
which the opening for each well is about 0.125 inch. 
These wells are also about 0.4 inch deep and hold only 
about 0.5 ml of sample. The invention is applicable to 
these small volumes or can be adapted to large volumes 
of 1,000 ml or more to provide for the transfer and 
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separation of gases from the liquid by the first manifold 
and filtered utilizing the second manifold and subse 
quently washed or treated with other reagents without 
cross-contamination. 

In a further embodiment of the invention the third 
layer or filter support layer of the novel multifunctional 
filtration apparatus may be modified to accommodate 
an entire 96 hole micro sample plate having individual 
wells terminating in a nitrocellulose filter medium as has 
been recently introduced by Costar, Inc. of Cambridge, 
Mass. which is currently used in many biological stud 
ies. In such an arrangement automated transfers can be 
made from one 96 hole micro sample plate using a vac 
uum to another micro sample plate with filter wells and 
filtration accomplished in accordance with the inven 
tion without tedious manual transfers and filter opera 
tions. 

The novel arrangement of the first and second mani 
fold together with a fluid separation chamber for the 
separation of transferred fluids into gaseous and liquid 
components together with a valve for activating the 
first and second manifolds to provide for the separate 
treatment and filtration of discrete samples allows for 
the ease of transfer of large and small quantities offiltra 
ble materials to a filter medium and the separate filter 
ing of each of the discrete samples without cross-con 
tamination. In this manner the invention also provides 
for a multitude of filter mediums which may or may not 
be gas impervious to provide for rapid transfer, filtering 
and handling of filtrable components from fluids while 
allowing Subsequent washings and reagent additions or 
reactions to not interfere with the filter medium. The 
arrangement is also useful in collecting noxious gases 
from the first manifold without the necessity of using a 
hood or other laboratory equipment as well as the col 
lection of hazardous and radioactive fluids. 
Wash solutions and reaction solutions may similarly 

be individually added to each of the discrete samples 
without cross-contamination. Wash solutions drawn by 
the vacuum may similarly contain gaseous components 
introduced from the hoses or lines before or between 
samples which are separated out of the fluid in the sepa 
ration chamber before the fluid portion is drawn 
through the filter medium. The novel multifunctional 
filtration apparatus also preferably includes vacuum 
controlled purge lines connected to the valve to remove 
wash solutions or reagents from the lines so as to care 
fully control and manage the addition of the sample and 
solutions to the filter medium. 
The novel separation chamber should have a total 

volume greater than the total volume of the sample to 
be transferred and filtered. The device of the invention 
can be constructed to accommodate samples and quan 
tities of liquid from 0.1 ml to 1,000 ml or more. How 
ever in each case the total volume of the separation 
chamber should be about 5% to 100% greater and pref 
erably 30-50% greater than the volume of fluid trans 
ferred where the multipositional valve is not designed 
to simultaneously access both the first manifold and the 
second manifold to provide for the simultaneous trans 
fer and separation of liquids and gases and filterable 
substances. In embodiments where the multipositional 
valve simultaneously accesses both the first manifold 
and the second manifold the separation of chamber 
must only be of a size sufficient to accommodate the 
rate of flow and the filter capacity of the filter and 
provide room for the removal of gas without interfering 
with the filter. 
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The fluid injectors which inject fluid into the separa 

tion chambers also should extend down into the separa 
tion chamber sufficiently to preventinjected fluids from 
splashing at the tops and sides of the separation cham 
ber. The fluid injectors should direct the transferred 
fluids to about the center of the filter medium where 
small amounts for example 0.1 ml to 5 mls are trans 
ferred and filtered. The length of the injector in relation 
to the length of the separation chamber is also related to 
the volume of the fluid being transferred and filtered. 
Where small volumes of fluid are being filtered and 
transferred the fluid injector should extend from about 
25 to 90% the total length of the separation chamber. 
Where larger volumes of fluid are transferred the fluid 
injector should extend from 10 to 90% of the total 
length of the separation chamber. 
The individual samples transferred and filtered with 

out cross-contamination can thereafter be further puri 
fied, treated or analyzed without contamination or in 
terference with either the filtered substances or the 
filter medium by the gaseous constituent of fluids trans 
ferred to the filter medium by the novel multifunctional 
filtration apparatus. Upon completion of the filtering 
process the filter medium can be washed or further 
reacted by the addition of reaction reagents or the indi 
vidual micro sample plates containing the nitrocellulose 
filter medium may be removed for further laboratory 
work. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, reference 
is made to the accompanying drawings in which: 

FIG. 1 is a diagrammatic side elevational view partly 
in section of the invention; 
FIG. 2 is a fragmentary side elevational view of the 

first and second manifolds, fluid injector and separation 
chamber of the invention; 
FIG. 3 is a top plan view of a vacuum control valve 

for operating the invention; 
FIG. 4 is a side elevational view partly in section of 

FIG. 3; 
FIG. 5 is a side elevational view similar to FIG. 2 

illustrating the operation of the first manifold of the 
invention; 
FIG. 6 is a top plan view similar to FIG.3 illustrating 

the position of the valve for transferring fluids in FIG. 
5; 
FIG. 7 is a side elevational view similar to FIG. 2 

illustrating the utilization of the second manifold; 
FIG. 8 is a top plan view similar to FIG. 3 illustrating 

the position of the valve to filter or harvest samples as 
illustrated in FIG. 7; 

FIG. 9 is a side elevational view similar to FIG. 2 
illustrating the purge operation of the invention; 
FIG. 10 is a top plan view similar to FIG. 3 illustrat 

ing the position of the valve to accomplish the purge 
operation of the invention as illustrated in FIG. 9; 

FIG. 11 is a schematic view partly in section illustra 
tion of the invention utilizing multiple samples; 

FIG. 12 is an illustration similar to FIG. 11 illustrat 
ing the transfer of fluids from the separate test tubes 
without cross-contamination in accordance with the 
invention; 

FIG. 13 is an illustration similar to FIG. 11 illustrat 
ing the filtering or harvesting of the multiple discrete 
samples without cross-contamination in accordance 
with the invention; 
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FIG. 14 is an illustration similar to FIG. 11 illustrat 

ing the purging of the apparatus in accordance with the 
invention; 

FIG. 15 is an illustration similar to FIG. 11 illustrat 
ing the separate addition of wash fluids or reagents to 5 
each of the individual test tubes; 
FIG. 16 is an illustration similar to FIG. 11 illustrat 

ing an alternative embodiment of the valve of the novel 
multifunctional filtration apparatus to provide for the 
simultaneous transferring and filtering in one operation 10 
along with the optional provision of two vacuum 
sources V1 and V2 in accordance with the invention; 
FIG. 17 is a front elevational view of a multifunc 

tional filtration apparatus for handling 24 separate sam 
ples constructed in accordance with the invention; 5 
FIG. 18 is a rear elevational view of the multifunc 

tional filtration apparatus of FIG. 17; 
FIG. 19 is a perspective view of the multifunctional 

filtration apparatus of FIG. 17 illustrating the insertion 
of the filter medium; 20 

FIG. 20 is a front elevational view of the wash and 
evacuation arm of the multifunctional filtration appara 
tus of FIG. 17, 
FIG. 21 is a top plan view of the uppermost layer or 

block of the multifunctional filtration apparatus of FIG. 
17; 
FIG. 22 is a side elevational view of FIG. 21; 
FIG. 23 is a bottom plan view of FIG. 21; 
FIG. 24 is a top plan view of the separation chamber 

layer or block of the multifunctional filtration apparatus 
of FIG. 17; 
FIG. 25 is a bottom plan view of FIG. 24; 
FIG. 26 is a side elevational view partly in phantom 

of FIG. 24; 
FIG. 27 is a side elevational view partly in phantom 

illustrating the filtration support layer or block of the 
multifunctional filtration apparatus of FIG. 17: 
FIG. 28 is a top plan view of FIG. 27; 
FIG. 29 is a bottom plan of FIG. 27; 40 
FIG. 29A is a perspective view partly in phantom 

illustrating the second manifold layer or block of the 
multifunctional filtration apparatus of FIG. 17; 
FIG. 30 is a front elevational view of a multifunc 

tional filtration apparatus for transferring and filtering 45 
48 separate samples from test tubes constructed in ac 
cordance with the invention; 
FIG.31 is a rear elevational view of FIG. 30 partly in 

phanton; 
FIG. 32 is a perspective view of the multifunctional 50 

filtration apparatus of FIG. 30 opened and partially 
exploded to illustrate the addition of filter paper; 
FIG. 33 is an exploded perspective view of the four 

blocks of the multifunctional filtration apparatus of 
FIG. 30 illustrating the first manifold, the separation 55 
chambers and second manifold; 
FIG. 34 is a front elevational view partially in phan 

tom of FIG. 30 illustrating the various components and 
a modification of the wash and evacuation arm for use 
with micro sample wells; 60 
FIG. 35 is a front elevational view partly in phantom 

of a multifunctional filtration apparatus for transferring 
and filtering 96 separate samples; 
FIG. 36 is a rear elevational view of FIG. 35: 
FIG. 37 is a perspective view of FIG. 35 utilizing a 96 65 

well micro sample plate instead of test tubes; 
FIG. 38 is a perspective view of FIG. 37 partially 

exploded and with portions removed for purposes of 
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illustration illustrating the moveable sample support 
tray; 
FIG. 39 is a perspective view partially exploded illus 

trating a modification of the filter support layer and 
alternative micro sample well insert with filter insert 
and adaptor insert for filter paper support constructed 
in accordance with the invention; 
FIG. 40 is a top plan view of the first layer of the 

novel multifunctional filtration apparatus of FIG. 35. 
FIG. 41 is a front elevational view partly in phantom 

of the top plate of FIG. 40; 
FIG. 42 is a bottom plan view of FIG. 40; 
FIG. 43 is a perspective view of FIG. 40; 
FIG. 44 is a top plan view of the second layer of the 

novel multifunctional filtration apparatus of FIG. 35; 
FIG. 45 is a bottom plan view of FIG. 44; 
FIG. 46 is a perspective view of FIG. 44; 
FIG. 47 is a front elevational view partly in phantom 

of FIG. 44; 
FIG. 48 is a top plan view with the gasket partly in 

section of the third layer of the novel multifunctional 
filtration apparatus of FIG. 35; 
FIG. 49 is a bottom plan view of FIG. 48; 
FIG.50 is a perspective view without a gasket partly 

in phantom of FIG. 48; 
FIG. 51 is a front elevational view partly in phantom 

of FIG.50; 
FIG. 52 is a perspective view partly in section of a 

prior art micro sample well filter plate as may be used in 
the novel multifunctional filtration apparatus of FIG. 39 
of the invention; 
FIG. 53 is a top plan view of the prior art FIG. 52; 
FIG. 54 is a side elevational view partly in phantom 

of the prior art FIG. 52; 
FIG.55 is a perspective view of an adaptor insert as 

may be used with the alternative embodiment of multi 
functional filtration apparatus as illustrated in FIG. 39; 
FIG. 56 is a top plan view of FIG. 55; 
FIG. 57 is a side elevational view partly in phantom 

of FIG. 55; 
FIG. 58 is a bottom plan view partly in phantom of 

FIG. 55; 
FIG. 59 is a perspective view of the wash manifold 

portion of the multifunctional filtration apparatus of 
FIG. 36; 
FIG. 60 is a bottom plan view of one of the wash well 

manifolds of FIG. 59; 
FIG. 61 is a side elevational view partly in section of 

FIG. 59; 
FIG. 62 is an electronic schematic diagram of cir 

cuitry which may be utilized in 120 Volt applications in 
connection with the multifunctional filtration apparatus 
of the invention; and 

FIG. 63 is a further electrical schematic diagram of 
circuitry which may be used for 208, 220 or 230 Volt 
applications of multifunctional filtration apparatus con 
structed in accordance with the invention. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The multifunctional filtration apparatus of the inven 
tion is applicable to all forms of high speed filtration 
which require the transfer and filtration of fluids con 
taining filtrable substances from a container to a filter or 
filter membrane for removal of the filtrable substances. 
The invention is applicable to any number of samples as 
well as types of filter mediums or membranes whether 
or not they are impervious to air or gases by the utiliza 
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tion of a first manifold and separation chamber disposed 
on one side of the filter and a second manifold disposed 
on the other side of the filter. The invention achieves its 
advantages by creation of a pressure P1 on the first 
manifold side of the filter and the creation of a second 
pressure P2 on the second manifold side of the filter 
where P2 is greater than P1. The advantages of the 
invention are further achieved by utilizing P1 to remove 
air or gaseous components from the P1 side of the filter 
before or somewhat contemporaneous with the creation 
of P2. 
The invention is applicable to large quantities (1,000 

ml or more) or small quantities of less than 0.5 mil vol 
umes of filterable fluids. The invention is particularly 
advantageously applied to systems which utilized a 
filter or filter medium which is impervious to gases or 
where filterable materials captured in the filter cannot 
be contaminated with gases that would normally be 
drawn through or into the filter membrane or filter 
medium. 
The advantages of the invention are achieved by 

utilizing a first manifold and separation chamber dis 
posed on one side of the filter medium to provide for the 
transfer of fluids containing filterable substances. The 
first manifold and separation chamber also provides for 
the separation of transferred fluids into their gaseous 
and liquid components before the liquid component is 
drawn through the filter medium by utilizing the second 
manifold to separate the liquid from the filtrable sub 
stances. Subsequent washings or reaction of the materi 
als captured in the membrane or filter may similarly be 
accomplished by using the first manifold to transfer 
fluids to the separation chamber before the fluid is once 
again separated into its liquid and gaseous components 
in the separation chamber. Once the gaseous component 
is removed from the transferred wash or reaction fluid 
in the separation chamber the second manifold is acti 
vated to draw the wash liquid or reagent into the fil 
tered materials without the filter membrane or filtrable 
materials being contaminated by a gaseous component 
of the transferred fluid. 

Referring now to FIGS. 1, 2, 3 and 4 a high speed 
multifunctional filtration apparatus 70 is illustrated hav 
ing a first manifold 72, a separation chamber 74, a mem 
brane or filter 76 and a second manifold 78. The first 
manifold 72 is connected to a multiposition vacuum 
valve 80 through a conduit 82 which is connected to 
either the second block or layer 86 or the first block or 
layer 84 as illustrated in FIG. 1. The first layer 84 is 
utilized for the purpose of creating the first manifold 72 
in cooperation with a second block or layer 86 which 
together with the first layer 84 also forms the separation 
chamber 74. It will be recognized the first manifold can 
also be formed along with the separation chamber in a 
single upper layer but that for purposes of ease of con 
struction it is generally preferable to utilize a first block 
or layer 84 and a second block or layer 86 to form the 
first manifold 72 and the separation chamber 74. 
The third block or layer 88 is used as a filter support 

block which may include a screen or filter support 90 to 
provide support for a membrane or filter 76. The third 
layer or block 88 includes a channel 92 which connects 
the filter paper support 90 to the second manifold 78 
which is connected to valve 80 by means of a conduit 
94. The purpose of the third layer 88 and fourth layer 
134 is to create a higher pressure side P2 on filter 76than 
on the lower pressure side P1 or filter 76 in separation 
chamber 74. As will be recognized by those skilled in 
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the art the P2 side of the filter can be created by the 
combination of Layer 88 and layer 134 into a single 
layer with grooves similar to layer 184. 
The high speed multifunctional filtration apparatus 70 

further includes a fluid injector 96 which extends down 
into chamber 74 from about 2% to 95% of the total 
length of chamber 74. The length of injector 96 is de 
pendent upon the volume of fluids transferred as well as 
the type of sample being transferred from a test tube 98 
to the separation chamber 74. Generally where large 
volumes of fluids are utilized injector 96 can be shorter 
since it is not as important to get all or almost all of the 
sample deposited at or near the center of the membrane 
or filter 76. However where small volumes of fluid 
containing small amounts of filterable materials are 
utilized it is preferable to extend the length of injector 
96 to almost the complete length of chamber 74 to di 
rect the sample removed from test tube 98 directly onto 
the center of the membrane or filter 76 so that splashing 
of the sample around the sides of chamber 74 is mini 
mized. 

Injector 96 is sealed by means of a seal 100 at the top 
of layer 84 to provide an airtight seal so that first mani 
fold 72 can be evacuated by placing the multiposition 
vacuum valve 80 in the PRIMARY position. Injector 
96 at the top end is connected to a fluid pick up needle 
102 by a conduit 104. The fluid pickup needle 102 is 
disposed adjacent to and in a closely spaced arrange 
ment with a wash or reagent addition needle 106. Wash 
or reagent addition needle 106 is spaced from pickup 
needle 102 at a distance of less than the diameter of the 
test tube 98 or the diameter of a well in a test plate 
(about 0.125 in) which wells of a similar test plate is 
illustrated in FIG. 38 in connection with a further em 
bodiment of the multifunctional filtration apparatus of 
the invention. - 

The fluid pickup needle 102 and wash or reagent 
addition needle 106 are positioned in a housing 108 
which may be manually moved to the sample test tube 
98. The wash or reagent addition needle 106 is con 
nected via a conduit 110 to a wash manifold 112 which 
is connected to a wash or reagent media 114 by a con 
duit 116 which is also connected to a wash pump 118 
which is controlled by a solenoid valve 120 to pump 
wash fluid or a reagent to the wash manifold 112 and 
conduit 110 and then into test tube 98 through wash or 
reagent addition needle 106. 

Multiposition vacuum valve 80 is connected to a 
purge conduit 122 to allow the vacuum source 124 to 
evacuate any wash or reagent fluid remaining in wash 
or reagent addition needle 106 as well as fluid in conduit 
110 and wash manifold 112 through conduit 122 when 
the multiposition vacuum valve 80 is placed in the 
PURGE position (FIG. 9 and 10). The purge allows 
fluids to be removed from high speed filtration appara 
tus through purge conduit 122 and through valve 80 
and into trap reservoir 128 through conduit 126. The 
high speed multifunctional filtration apparatus also in 
cludes an O-ring or seal 130 to provide a seal around the 
bottom of chamber 74 and the membrane or filter 76. 
O-ring 130 together with seal 132 between the fourth 
block or layer 134 and the third block or layer 88 results 
in the filtration of liquids on filter 76 when valve 80 is 
moved to the HARVEST position (FIGS. 7 and 8) to 
evacuate the second manifold 78. A suitable fitting 136 
is provided to connect conduit 94 to layer 134. 
The multipositional vacuum valve 80 is illustrated in 

FIGS. 3 and 4 and includes PRIMARY, HARVEST, 
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OFF and PURGE positions. Valve 80 is preferably 
arranged such that a vacuum port fitting 138 is con 
nected to a vacuum source 124 through conduit 126 
attached to fitting 138 so that when handle 140 is ro 
tated in housing 142 an alignment of the port 143 and 
opening 152 is selectively accomplished by rotatable 
body 144 with the primary port fitting 146, the harvest 
port fitting 148 and the purge port fitting 150. The vac 
uum port fitting 138 and opening 152 are not in align 
ment with either the primary, harvest or purge fitting 
when handle 140 is in the OFF position (FIG. 3). As 
soon as handle 140 is rotated, for example to the 
PURGE position, the opening 156 in housing 142 comes 
in alignment with opening 152 in rotatable body 144 to 
open purge line 122 to vacuum source 124 through 
conduit 126 attached to vacuum port fitting 138 to 
allow the evacuation of wash manifold 112, conduit 110 
and wash or reagent addition needle 106. Similarly, 
each position of valve 80 other than the OFF position 
selectively opens each of the fittings 146, 148 and 150 to 
conduits 82, 94 and 122 respectively to the vacuum 
Source 124. 

Referring now to FIGS. 1-6, the transfer of fluids 
from test tube 98 to separation chamber 74 is illustrated. 
In operation handle 140 (FIG. 3) is moved from the 
OFF position to the PRIMARY position (FIG. 6) 
which results in the transfer of fluid 158 from test tube 
98 (FIG. 2) to separation chamber 74 by drawing the 
fluid 158 through needle 102 and through conduit 104 
and discharging fluid 158 together with air or gases in 
conduit 104 and air from test tube 98 after fluid 158 has 
been removed through injector 96 on to the top of mem 
brane or filter 76. The movement of handle 140 of valve 
80 to the PRIMARY position connects the vacuum 
fitting 138 port 143 and hole 152 with primary port 
fitting 146 and conduit 82 by evacuating first manifold 
72. The evacuation of manifold 72 through conduit 82 
not only provides for the rapid transfer of fluid 158 from 
test tube 98 to separation chamber 74 (FIG. 5) but also 
allows for the separation and removal of the gaseous 
component of fluid 158 and any air or gases drawn 
through conduit 104 or from test tube 98 after the trans 
fer of fluid 158 by the removal of all gaseous compo 
nents from separation chamber 74 through conduit 82. 
Once fluid 158 has been transferred to separation 

chamber 74 and all gases 157 (FIG. 5) are separated and 
removed from fluid 158 through first manifold 72 and 
the liquid portion of fluid 158 containing filtrable sub 
stances remains in separation chamber 74 above the 
membrane or filter 76 until handle 140 is moved from 
the PRIMARY position to the HARVEST position 
(FIG. 8) which results in the connection of the opening 
in vacuum fitting 138 with the passage 152 to the open 
ing in the harvest port fitting 148 which results in the 
application of vacuum to second manifold 78 (FIG. 7) 
through conduit 94 (FIG. 1) resulting in the drawing of 
the liquid portion 160 of fluid 158 through the mem 
brane or filter 76 and the capture of filtrable substances 
162 on membrane or filter 76. 

In this manner the gaseous component of fluid 158 
and any air drawn through conduit 104 or from test tube 
98 during the transfer of fluid 158 is not drawn into 
membrane or filter 76 and as a result is not available to 
interfere with the filtrable substance 162 on filter 76 or 
with an air impervious filter medium such as a nitrocel 
lulose filter medium or a biological membrane. Thereaf 
ter if the filtrable substance 162 is to be reacted with a 
reagent handle 140 is moved to the OFF position (FIG. 
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3) and a new test tube 98 containing reagent is placed in 
position and handle 140 is moved back to the primary 
position (FIG. 6) and the reagent solution is transferred 
from test tube 98 to separation chamber 74 (FIG. 5) so 
that the gaseous component may be separated in Separa 
tion chamber 74 and removed through manifold 72 
before the reagent or reaction solution is reacted with 
substance 162 on filter 76. Thereafter handle 140 is 
again moved to the harvest position (FIG. 8) and the 
solution is drawn through the membrane or filter 76 into 
the second manifold 78 in a manner similar to that previ 
ously described. 

In the event the addition of a reagent is not required, 
but instead a washing of test tube 98 is desired, a switch 
164 (FIG. 20) on housing 108 may be utilized to activate 
the solenoid valve 120 to activate wash pump 118 to 
pump wash fluid from the wash media 114 through 
conduit 116 to the wash manifold 112 and conduit 110 
to the wash or reagent addition needle 106 to wash any 
remaining contents of test tube 98 out of test tube 98 
while handle 140 remains in the PRIMARY position to 
use vacuum to simultaneously withdraw the wash fluid 
and any remaining contents of test tube 98 out through 
conduit 104 into separation chamber 74. The continuous 
application of vacuum draws the wash fluid into separa 
tion chamber 74 and results in the separation of the 
gaseous component of the fluid from the liquid compo 
nent of the fluid before it is drawn through filter 76 by 
moving handle 140 from the PRIMARY position to the 
HARVEST position. 
Once all reacting and washing has been completed 

handle 140 is moved to the PURGE position (FIG. 10) 
to connect the passage 152 with the opening in vacuum 
fitting 138 to the opening in purge port fitting 150 to 
connect conduit 122 with wash manifold 112 to remove 
fluid from wash or reagent addition needle 106, conduit 
110 and wash manifold 112 (FIGS. 1 and 9) in the direc 
tion of arrow 165. In this manner the wash manifold and 
wash or reagent addition needle 106 may be cleared to 
prevent any possibility of contamination with a new set 
of samples. 
The advantages of the invention are achieved by the 

utilization of the first manifold, second manifold and 
one or more separation chambers disposed between the 
first and second manifold. The combination of mani 
folds and separation chamber may be conveniently 
formed by employing four separate layers, two of 
which layers 86 and 88 may be opened and closed with 
respect to each other by means of a hinge 166 (FIG. 18) 
or by other means to allow for the insertion of a mem 
brane or filter 76 between layers 86 and 88. 

In the preferred application of the invention four 
layers 84, 86, 88 and 134 are utilized to form the first 
manifold, separation chamber and second manifold. The 
top layer 84 may be screwed or bolted to the second 
layer 86 with a suitable seal or gasket 168 to form an 
airtight manifold 72 at the top of separation chamber 74. 
As indicated the top layer may be hinged by a hinge 166 
to the bottom two layers 88 and 134 to allow the top 
two layers 84 and 86 to be easily separated from the 
third layer 88 to change or add a new membrane or 
filter 76. An O-ring or seal 130 is provided to provide a 
fluid tight seal for the first and second manifolds and to 
prevent cross-contamination between individual sam 
ples where a plurality of samples are utilized as will be 
described hereinafter in greater detail. 
The filter support or third block or layer 88 is secured 

to the fourth layer 134 by means of screws or other 
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mechanical closure and includes a seal 132 which may 
be in the form of an 0-ring to provide an airtight seal 
between layers 88 and 134. In the preferred embodiment 
of the invention each of the layers 84, 86, 88 and 134 are 
mechanically attached to allow service and disassembly 
after use as well as for the ease of modification and 
substitution of various components as will be described 
hereinafter in greater detail. The ease of disassembly is 
particularly important in various biological types of 
testing using radioactive or hazardous components 
where sterilization or other processes for thoroughly 
cleaning the multifunctional filtration apparatus might 
be desired. 

Referring now to FIGS. 11-16 the application of the 
invention to provide for the high speed transfer and 
filtration of four separate samples without cross-con 
tamination is illustrated. As previously discussed the 
invention is applicable to any number of samples where 
the rapid transfer and filtration of solutions containing 
filtrable substances is desired from either test tubes or 
from biological sample wells or sample plates. Any 
number of test tubes or samples can be provided includ 
ing even or odd numbers, but the most utilized numbers 
of samples are generally 24, 48 and 96 with new sample 
trays including as many as 384 samples utilizing a tray 
similar to the 96 micro well sample tray except having 
384 micro sample wells. 
The high speed multifunctional filtration apparatus as 

illustrated in FIG. 11 includes the multiposition vacuum 
valve 80, primary conduit 82, harvest conduit 94, purge 
conduit 122 and wash conduit 116, wash manifold 112, 
solenoid valve 120, wash pump 118 and wash media 114 
which have been numbered similar to those already 
discussed with reference to FIGS. 1-10. The major 
difference between FIG. 1 and FIG. 11 is that FIG. 11 
includes four separate test tubes each containing a dif 
ferent sample of fluid containing a filtrable substance 
and the housing 108 now includes four pair of fluid 
pickup needles 102 and wash or reagent addition nee 
dles 106. Each of the wash or reagent addition needles 
106 are separately connected to a common wash mani 
fold 112 and each of the fluid pickup needles 102 are 
separately connected via separate conduits 170,172,174 
and 176 to four separate separation chambers 178, 180, 
182 and 184. 
The tops of each of the separate separation chambers 

178, 180, 182 and 184 are connected to a common first 
manifold 72 which is connected via conduit 82 to vac 
uum valve 80. Cross-contamination between each of the 
samples is prevented by utilizing four separate O-rings 
186, 188, 190 and 192 to encircle the bottom of each 
separate separation chamber and provide for each of the 
four discrete filter areas on filter medium 76 to prevent 
cross-contamination of samples. Similarly four separate 
screens or filter support members 90 are provided along 
with four separate channels 92 which connect with the 
common second manifold 78. It will be recognized by 
those skilled in the art the separate collection offiltrates 
can be accomplished by adding optional injector nee 
dles 194,196, 198 and 200 along with sample containers 60 
202, 204, 206 and 208 (FIG. 12) where the collection of 
the effluent is also desired. Generally collection of the 
filtrate is not desired in many filtering operations but 
can be easily accommodated in accordance with the 
present invention by allowing for the easy separation of 65 
layers 88 and 134 by providing for latches or other 
quick release means for providing for the separations of 
layers 88 and 134. 
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The process for rapidly transferring and filtering a 

plurality of samples from a multiple of individual test 
tubes 210, 212, 214 and 216 to a plurality of individual 
separation chambers 178, 180, 182 and 184 is similar to 
that described with respect to FIGS. 1-10. More partic 
ularly the multipositional vacuum valve 80 is placed in 
the OFF position, the four test tubes 210, 212, 214 and 
216 are introduced to the paired fluid pickup needles 
102 and wash or reagent addition needles 106 for each 
of the test tubes. The paired fluid pickup needles 102 
and wash or reagent addition needles 106 are held in 
position by housing 108. 
Once the four test tubes 210, 212, 214 and 216 are in 

place (FIG. 11) the multiposition vacuum valve 80 is 
moved to the PRIMARY position to introduce a vac 
uum to conduit 82 to evacuate the first manifold 72 
resulting in the transfer of each of the respective sepa 
rate fluids 218, 220, 222 and 224 to each of the separate 
separation chambers 178-184 (FIG. 12). Once the four 
separate fluids 218, 220, 222 and 224 are in the respec 
tive separate separation chambers 178-184 the gaseous 
components of fluid 218, 220, 222 and 224 as well as air 
drawn through the conduits 170-176 and from the test 
tubes 210-216 is removed by conduit 82 through first 
manifold 72. 

After the removal of the gaseous component of all the 
transferred fluids the multiposition vacuum valve 80 is 
then moved from the PRIMARY to the HARVEST 
position (FIG. 13) which results in the introduction of a 
vacuum to the second manifold 78 resulting in each of 
the liquids 218, 220, 222 and 224 being drawn into the 
second manifold 78 or into separate containers 202,204, 
206 and 208 provided for the second manifold 78. The 
filtrable substances 226, 228, 230 and 232 remain on 
membrane or filter 76 segregated from each other by 
means of O-rings 186,188, 190 and 192. Once all of the 
liquid component of fluid 218, 220, 222 and 224 has been 
drawn through the filter 76, valve 80 may be returned to 
the OFF position or returned to the PRIMARY posi 
tion to provide for the addition of wash solution to each 
of the four test tubes 20, 212, 214 and 216. 
The test tubes 210, 212, 214, 216 are washed with 

valve 80 in the PRIMARY position while a switch 164 
on housing 108 (FIG. 20) is depressed to open solenoid 
valve 120 and activate wash pump 118 to pump wash 
fluid from wash media 114 through conduit 116 to wash 
manifold 112 and into each of the four separate wash or 
reagent addition needles 106 and into each of the test 
tubes 210, 212, 214 and 216 while the wash fluids intro 
duced into each of the test tubes 210, 212, 214 and 216 
is drawn through each of the conduits 170, 172,174 and 
176 into the individual separation chambers 178, 180, 
182 and 184 to separately wash each of the samples 
without cross-contamination. 
Once the washing has been completed test tubes 210, 

212, 214 and 216 are removed from each of the pairs of 
fluid pickup needles 102 and wash or reagent addition 
needles 106, the vacuum valve 80 is moved to the HAR 
VEST position (FIG. 13) to draw the wash fluid into 
second manifold 78 and remove the wash fluid from the 
second manifold through conduit 94 and conduit 126 to 
trap reservoir 128. Thereafter valve 80 is moved to the 
PURGE position (FIG. 14) to result in the application 
of vacuum to conduit 122 to remove wash solution from 
each of the wash or reagent addition needles 106 draw 
ing the wash solution back into wash manifold 112 and 
back through conduit 122 to trap reservoir 128 in the 
direction of arrow 165 and arrow 234. Once this is 
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completed multipositional valve 80 is returned to the 
OFF position as indicated in FIG. 15. 

After washing additional fluids or reacting agents 
may be introduced to the filtered substances 226, 228, 
230 and 232 captured in or on the membrane or filter 76. 5 
As will also be recognized by those skilled in the art 
heating and cooling may be provided to layers 86 and 88 
by utilizing heating baths or elements to provide desired 
reaction temperatures and conditions for further treat 
ing filterable substances 226, 228, 230 and 232 captured 10 
by the membrane or filter. The heating or cooling ele 
ments may or may not be controlled by timers or com 
puters to further provided advantages to the high speed 
multifunctional filtration devices constructed in accor 
dance with the invention. 15 

Referring now to FIG. 15 the importance of detach 
ably securing bottom layer 134 to layer 88 is illustrated 
since such detachable securement and optional addi 
tional space in the second manifold allows the addition 
of tray to support each of the separate collection tubes 20 
202-208 where the collection of the filtrate is necessary 
for analytical or test purposes or where the filtrate in 
cludes hazardous or radioactive materials. In such cases 
the rapid and easy removal of the fourth layer 134 is 
desired since the removal of the separate tubes 202-208 25 
may be desirable to allow the collection of wash and 
other reagents while at the same time providing rapid 
and easy access for the removal and replacement of the 
fourth layer. 

Referring now to FIG. 16 a further modification of 30 
the invention is illustrated wherein multiposition vac 
uum valve 80 has been substituted with a dual vacuum 
port valve 240. The purpose of dual vacuum port valve 
240 is to simultaneously introduce vacuum to both the 
first manifold and second manifold instead of the alter- 35 
native application of vacuum to the first manifold and 
then to the second manifold as has heretofore been 
discussed with respect to FIGS. 11-15. In the modifica 
tion illustrated in FIG. 16 dual vacuum port valve 240 
simultaneously allows vacuum to access both the pri- 40 
mary conduit 82 and harvest conduit 94 so that transfer, 
separation and filtration occur in a single step. Vacuum 
port valve 240 as illustrated in FIG. 16 allows the trans 
fer of fluids from test tubes 210, 212,214 and 216 into 
separation chambers 178-184 where the gas, liquid and 45 
filterable materials are simultaneously separated in the 
separation chamber. 

In the preferred application of the embodiment utiliz 
ing valve 240 a single vacuum source 124 is utilized to 
provide a vacuum for both conduit 82 and 94. The 50 
vacuum provided for chamber 78 by conduit 94 should 
be greater than the vacuum provided for in chamber 72 
by conduit 82 which can be accomplished by making 
passage 239 of a smaller diameter than passage 241 in 
valve 240. Alternatively and in some applications where 55 
fluids from second manifold 78 should be separated 
from first manifold due to the toxicity of the materials 
or for other considerations it may be desirable to utilize 
two vacuum sources such as vacuum source V 124 
connected to conduit 94 through passage 241 and vac- 60 
uum source V2 123 connected to conduit 82 through 
passage 239. In such applications it is generally prefera 
ble to have the vacuum volume of V1 greater than V2 
except where large volumes of gas are to be removed 
from first manifold 72. 65 
Vacuum port valve 240 allows the gaseous compo 

nents to be drawn out through manifold 72 via conduit 
82 while the liquid portion of the fluid is being be drawn 
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through the membrane or filter medium 76 and the 
filtrate is captured on an aerophobic or aerophyllic 
filter is employed in a fairly simultaneous operation. 
The dual vacuum port valve 240 may be advanta 
geously employed where a continuous filtering process 
is desired or where substantial amounts of gaseous com 
ponents such as carbonated fluids are being utilized 
which require a fairly steady or constant removal of 
large volumes of fluids with small volumes of filterable 
materials. In addition it will be appreciated by those 
skilled in the art that dual vacuum port valve 240 can be 
constructed so that either the harvest or primary ports 
open and close as needed during the filtration process 
especially where two separate vacuum sources V1 and 
V2 are employed to make certain the gaseous compo 
nent of the fluid is separated from the liquid component 
prior to the filtration and separation of the solid or 
filtrable component from the liquid component. 

Referring now to FIGS. 17-29 the application of the 
invention to a multifunctional filtration apparatus for 
transferring, separating and filtering through all types 
of filter medium whether they are impervious to air or 
not utilizing 24 separate samples is illustrated in which 
similar parts have been numbered similar to those de 
scribed in connection with FIGS. 1 and 11. The multi 
functional filtration apparatus 242 of FIG. 17-19 in 
cludes a first layer 84, a second layer 86, a third layer 88 
and a fourth layer 134 which like the layers in FIGS. 1 
and 11 for In the first manifold, separation chamber, 
filter support and second manifold. 
The wash pump 118 is not illustrated in FIGS. 17-29 

but is connected to conduit 116 remote from apparatus 
242. The multifunctional filtration apparatus 242 of 
FIG. 17 includes twenty-four separate separation cham 
bers and twenty-four pairs of fluid pickup needles 102 
and wash or reagent addition needles 106 held in a 
housing 108. Twenty-four separate conduits 110 are 
connected at one end to the twenty-four separate wash 
or reagent addition needles 106. The twenty-four sepa 
rate conduits 110 are connected at the other end to the 
wash manifold 112 (FIG. 18) which is connected to 
solenoid 120 including a solenoid valve connector 454 
through conduit 116 to the wash media 114 (FIG. 1). 
The fluid pickup needles 102 similarly include twenty 
four separate conduits 104 which direct fluids received 
by the pickup needles 102 to a distribution conduit 244 
which then distribute the fluid to each of the conduits 
104 to 24 separate fluid injectors 96 (FIG.22) disposed 
through the first layer 84. 
The purpose of the distribution conduit 244 is to assist 

in channeling the twenty-four separate conduits 104 
evenly across the top surface of layer 84 and to make 
certain all the hoses 104 are of the correct length for 
purposes of ease of handling housing 108 which is 
moved manually from its storage position in FIG. 17 to 
its position of use similar to that shown in FIG. 34. 
Distribution conduit 244 and wash manifold 112 are 
each held in place by a series of bolts 450 secured by 
wing nuts 451 to secure base 243 to plate 245. Plate 113 
of wash manifold 112 is similarly attached to base 111 
by bolts 450 and wing nuts 451. The separability of plate 
113 with conduits 110 and plate 245 with conduits 104 
provides for the easy replacement of housing 108 with 
long needles 102 and 106 to be easily replaced with a 
housing 108 with short needles 102 and 104 for use with 
micro sample wells similar to that as illustrated in FIG. 
37. 
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Housing 108 may also include a pair of support rods 

246 extending from housing 108 which are designed to 
fit into holes 248 in layer 84 (FIG. 21). Each of the 
twenty-four conduits 104 connected to the distribution 
conduit 244 are cut to individual lengths to connect 
with the top openings 250 (FIG. 21 and FIG. 22) of 
each of the fluid injectors 96. The top layer 84 also 
includes a plurality of openings for bolts or screws 252 
for tightly securing layer 84 to layer 86. On the bottom 
side of layer 84 a first manifold 72 is formed by connect 
ing a groove 254 with each of the injectors 96. A vac 
uum fitting 256 is provided in layer 84 to connect the 
first manifold 72 formed by groove 254 with conduit 82 
(FIG. 18) and multiposition vacuum valve 80. 
The first layer 84 is bolted or screwed to the second 

layer 86 and a suitable gasket or sealant is utilized fluid 
tight connection between layer 84 and 86. The attach 
ment of layer 84 to 86 results in the twenty-four fluid 
injectors 96 extending down into the twenty-four indi 
vidual separation chambers 74 in a manner as was simi 
larly described with respect to FIG. 1. The layer 86 
(FIG. 24, 25 and 26) includes a number of threaded 
holes 258 for receiving bolts or screws from the open 
ings for bolts or screws 252 (FIG. 21) for securing the 
layer together. In addition holes 248 may extend down 
into the second layer 86 to assist in the support of rods 
246 when housing 108 is in its stored position as shown 
in FIG. 17. 
Each of the twenty-four separation chambers 74 

formed in layer 86 (FIGS. 19, 24, 25 and 26) terminate 
in a separate individual O-ring 130 for separating each 
of the separation chambers from each other when the 
twenty-four separation chambers are placed in contact 
with a nitro-cellulose or other filter medium 260 (FIG. 
19). Layer 86 also includes latch hooks 262 which are 
held in place by screws 264 which in combination with 
latches 266 in layer 88 and hinge 166 provides for the 
tight closure of layers 84 and 86 against layers 88 and 
134 to provide a fluid tight seal. The O-rings 130 sur 
rounding each of the separation chambers 74 further 
provide a fluid-tight seal around the abutting area of the 
filter medium 260 to prevent cross-contamination be 
tween each of the individual samples transferred from 
each of the test tubes in test tube rack 296 to each of the 
twenty-four separation chamber 74 and filtered through 
filter medium 260. 

Block or layer 86 may be either pivoted closed 
against block or layer 88 by utilizing a hinge 166 or 
layer 86 and layer 88 may be separated by raising or 
lowering layer 86 with respect to layer 88 by utilizing 
support rods (not shown) in which case additional latch 
hooks 262 and latches 266 should also be utilized in 
place of hinge 166 to secure layers 86 and 88 together to 
provide a fluid-tight connection between the upper 
layer 84 and 86 forming the upper half of the multifunc 
tional filtration apparatus and the lower half of the 
multifunctional apparatus made up of layers 88 and 134. 
In either case optional guidance pins 268 may be pro 
vided in layer 88 or layer 86 (FIG. 27) for insertion into 
optional alignment holes 270 which may be disposed in 
layer 86 or 88 (FIG. 25) to assist in the alignment, posi 
tioning and securing of the filter medium 260 between 
layers 86 and 88. 

Block or layer 88 also includes twenty-four individual 
screens or filter support elements 90 disposed on the top 
side of block or layer 88 for supporting the filter me 
dium. The bottom side of block or layer 88 terminates in 
twenty-four channels 92 which may include injectors 
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194 similar to those described with respect to FIG. 15 
where collection of the filtrate is desired. The third 
layer may also include a number of threaded openings 
272 (FIG. 29) for attaching fourth layer 134 which 
include corresponding holes 274 for attaching layer 134 
to layer 88. A seal 132 (FIG. 30) is provided to form an 
airtight seal between layer 134 and layer 88 and a pair of 
vacuum opening 276 are provided in the bottom of 
layer 134 for the attachment of a vacuum fitting 136 for 
attachment to a pair of conduits 278 and 280 for attach 
ment to a Y-fitting 282 (FIG. 17) which attaches to 
harvest conduit 94 that is connected to multiposition 
vacuum valve 80 and vacuum source 124 via conduit 
126 as heretofore described with respect to the embodi 
ments in FIG. 1 and FIG. 11. 
The novel high speed filtration apparatus 242 as illus 

trated in FIG. 18 also includes a conduit 116 connected 
to the wash media 114 through a wash pump (not 
shown) similar to that already described with respect to 
FIGS. 1 and 11. The conduit 116 is interconnected 
through a solenoid valve connector 454 of solenoid 120 
to open and close the valve between conduit 116 to the 
wash media and conduit 122 to the purge line upon the 
activation and deactivation of switch 164. Wash mani 
fold 112 is connected via conduits 110 to the individual 
wash or reagent addition needles 106 to provide wash 
fluids to the individual test tubes as has previously been 
described with respect to FIGS. 1 and 11. 
The purpose of using Y-fitting 282 and conduits 278 

and 280 with vacuum holes 276 is to provide a more 
even distribution of the vacuum in the second manifold 
78 formed by layer 134 where a large number of fluid 
pickup needles 102 are utilized. In larger embodiments 
of multifunctional filtration devices constructed in ac 
cordance with the invention more than two vacuum 
holes 276 may be provided in the second manifold 78 to 
more evenly distribute the vacuum pressure in the space 
defining the second manifold 78 in the bottom layer 134. 
The novel multifunctional filtration apparatus may be 

supported by a stand having a pair of uprights 284 for 
supporting layers 84, 86, 88 and 134. The pair of up 
rights 284 may be further supported by platform 286 
which may itself be supported by four support rods 288 
as well as a bottom 290 which form a housing for the 
valve 80, solenoid 120 as well as the conduits 82,94, 122 
and 126. An optional vacuum gauge 292 may also be 
provided having a line 294 connected to the second 
manifold 78 for reading vacuum pressure. Alternatively 
two optional vacuum gauges may be provided particu 
larly where two vacuum sources are provided as here 
tofore discussed with respect to FIG. 16 for reading 
pressures in the first manifold 72 and the second mani 
fold 78. Platform 286 can also be used to provide sup 
port for a rack of test tubes 296 which contain twenty 
four or forty-eight test tubes from which filtrable fluids 
will be transferred from twenty-four test tubes to the 
individual separation chambers 74 for separation of the 
gaseous and fluid components before filtration of the 
filtrable substances through the filter medium 260. 
The multifunctional filtration apparatus 242 also in 

cludes a switch 164 connected via electrical line 298 to 
a solenoid 120 for controlling the wash pump and open 
ing and closing the solenoid valve connector 454 for the 
introduction of wash fluids into wash or reagent addi 
tion needles 106. The solenoid 120 may be mounted to 
the platform 286 as illustrated in FIG. 18 or remotely 
mounted with the wash pump. Suitable solenoids for 
use with the invention may obtained from Valcor Scien 
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tific of Springfield, N.J. under the trade designation SV 
51C 19 N34-8. A plug 300 is provided to supply power 
to the multifunctional filtrational apparatus which may 
be adapted to run on 115 Volts (FIG. 62) or 208, 220 or 
230 Volts as illustrated in FIG. 63. 

Referring now to FIGS. 30-34 a multifunctional fil 
tration apparatus 243 capable of transferring, separating 
and filtering samples from forty-eight individual test 
tubes is illustrated which is similar to the multifunc 
tional filtration apparatus previously described with 
respect to FIGS. 1, 11 and 17 in which similar parts 
have been numbered similarly. The major difference 
between the multifunctional filtration apparatus of FIG, 
17 and 30 is that the multifunctional filtration apparatus 
of FIG, 30 includes twice as many fluid pickup needles 
102 and wash or reagent addition needles 106 and sepa 
ration chambers 74 as does the multifunctional filtration 
apparatus illustrated in FIG. 17. 
The requirements for handling forty-eight separate 

samples not only requires forty-eight fluid pickup nee 
dles 102 but also forty-eight wash or reagent addition 
needles 106 in housing 108, The additional pick-up nee 
dles can be accommodated with two distribution con 
duits 244A and 244B each carrying twenty-four of the 
conduits 104A and 104B which are connected to the 
forty-eight pick-up needles 102 disposed in housing 108, 
The two distribution conduits 244A and 244B are con 
nected to bottom plates 243A and 243B to assist in the 
rapid removal and replacement of housing 108 with 
long needles for one with short needles as heretofore 
described as well as for distributing fluids through con 
duits 104 across the surface of layer 84. 
The forty-eight version of the multifunctional filtra 

tion apparatus also includes two wash manifolds 112A 
and 112B (FIG, 31) for supplying wash fluids through 
conduit 110A and 110B to injector needles 106 in hous 
ing 108, The wash manifolds 112A and 1.12B are con 
nected by conduits 116A and 116B to a Y-fitting 302 
which connects wash line conduit 116 to wash mani 
folds 112A and 112B. 
The function and operation of the multifunctional 

filtration apparatus 243 of FIGS. 30-34 is similar to that 
previously described except the multifiltration appara 
tus 243 includes forty-eight separate separation cham 
bers 74 (FIG. 33) which receive fluids from forty-eight 
separate injector needles 304 disposed in first layer 84 
(FIG. 35). Each of the injector needles 304 are con 
nected by each separate conduit 104 through distribu 
tion conduit 244A or 244B to a separate fluid pickup 
needle 102 similar to conduit 104 of FIG. 1. 

Each of the fluid pick up needles 102 when activated 
by valve 80 in the PRIMARY position introduces vac 
uum via conduit 82 (FIG. 31) to layer 86 which is con 
nected to layer 84 through a borehole and connecting 
conduit 308 (FIG. 33) to introduce a vacuum in the first 
manifold created by the inter connection of all of the 
grooves 310 in layer 84 to draw fluids containing filtra 
ble substances from each of the forty-eight test tubes 
contained in test tube rack 312. The removal of the 
fluids from the forty-eight test tubes to the forty-eight 
separate separation chambers 74 and on top of filter 
medium 260 results in the separation of the gaseous 
component which is withdrawn through the first mani 
fold formed by the grooves 310 through the conduit 82. 

O 

15 

20 

25 

30 

35 

45 

50 

55 

The liquid and filtrable substances remain in each of 65 
the separate separation chambers 74 until the multiposi 
tional valve is moved from the PRIMARY position to 
the HARVEST position at which time vacuum is di 
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rected to the second manifold 78 (FIG. 31) by drawing 
a vacuum through conduit 94 and through Y-fitting 282 
to conduits 278 and 280 which are connected to layer 
134 through openings 314 and 316 (FIG. 33). The pur 
pose of Y-fitting 282 and conduits 278 and 280 which 
provides a dual connection with second manifold 78 
through holes 314 and 316 is to provide a more even 
distribution of vacuum in the total area provided by 
manifold 78 than would otherwise be achieved utilizing 
a single hole. In addition layer 134 includes a spacing 
block 318 (FIG. 33) to make certain the vacuum when 
applied to manifold 78 does not deform the bottom 319 
of layer 134 up against the bottom of layer 88. The 
introduction of vacuum to manifold 78 results in the 
drawing of the liquid component through filter medium 
260 and the collecting of the filtrable substances con 
tained in the liquid on filter medium 260. 

Thereafter valve 80 may be moved from the HAR 
VEST position back to the PRIMARY position to once 
again introduce a vacuum to fluid pickup needles 102 in 
the manner previously discussed while switch 164 is 
depressed to open the solenoid valve connector 454 and 
to activate the wash pump to pump wash fluid through 
conduit 116 through Y-fitting 302 and into conduits 
116A and 116B to wash manifold 112A and 1.12B and 
through each of the twenty-four conduits 110A and 
110B to wash or reagent addition needles 106 into the 
test tubes in rack 312 while fluid pickup needles 102 
pick up the wash fluid being introduced into the forty 
eight test tubes and direct the wash fluid through con 
duits 104A and 104B and the distribution conduit 244A 
and 244B and the conduit 104 separately into the respec 
tive forty-eight injector needles 304 and into the forty 
eight respective separate separation chambers 74. In the 
forty-eight separate separation chambers the wash flu 
ids and gases drawn through the needles 102 and con 
duits during the transfer are separated into liquid and 
gaseous components of the fluid by once again remov 
ing the gaseous component through the grooves 310 
forming the first manifold 72 and out through conduit 
82. 
The wash fluids and any materials removed by the 

forty-eight pickup needles 102 and washed through the 
forty-eight separate conduits 104 and injector needles 
304 are filtered into filter medium 260 by moving valve 
80 from the PRIMARY position back to the HAR 
VEST position to introduce vacuum to manifold 78 in a 
manner similar to that previously described with re 
spect to the initial filtering operation. 
Once the samples have been transferred and collected 

onto filter medium 260 subsequent washing and reacting 
with various other reagents may take place by either 
introducing test tubes or a large vessel to the pick-up 
needles 102 or substituting the desired reagent for the 
wash media bottle 114 and allowing the desired rea 
gents to be successively added or reacted on the materi 
als collected in the filter medium 260 without the intro 
duction or drawing through of air onto the filter me 
dium 260 by utilizing the first manifold to remove all 
gas components through the first manifold. Once all the 
washing and reacting is completed without the intro 
duction of air into the filter medium 260 valve 80 is 
moved to the PURGE position thereby opening the 
vacuum to conduit 122 which closes the valve in sole 
noid valve connector 454 to allow fluids to be drawn 
back from wash or reagent addition needles 106 and the 
twenty-four separate conduits 110A and 110B (FIG. 31) 
as well as the wash manifolds 112A and 112B back 
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through conduits 116A and 116B and conduit 116 to 
assure the removal of residual wash materials or reagent 
materials from wash or reagent addition needles 106 
before the valve 80 is returned to the OFF position. The 
purge of the novel multifiltration apparatus allows the 
removal of all wash fluids or reagents from the conduit 
supply lines to prevent unwanted addition of fluids to a 
new set of samples or for subsequent filtration opera 
tions. 
The multifunctional filtration apparatus 247 as illus 

trated in FIG. 34 is similar to the cell harvester 243 as 
illustrated in FIGS. 31-33 except for a minor modifica 
tion in the fluid pickup needles 102 and wash or reagent 
addition needles 106. In all other respects the multifunc 
tional filtration apparatus 243 illustrated in FIG. 34 is 
similar to the multifunctional filtration apparatus 243 
previously discussed with respect to FIGS. 31-33. The 
housing 108 may remain substantially unchanged except 
for the possible closer spacing and shortening of fluid 
pickup needles 102 and wash or reagent addition nee 
dles 106. The housing 108 may be modified so that the 
needles 102 and 106 are arranged in closer proximity to 
each other and may be of a smaller cross sectional diam 
eter so as to fit into a forty-eight well or one half of the 
96 wells of a 96 micro sample plate 320 which is gener 
ally used in biological and biochemical assays. In the 
case of the multifunctional filtration apparatus 247 of 
FIG. 34 smaller volumes of liquid are traditionally em 
ployed so that the length and size of the individual 
needles are preferably decreased to provide less dead 
space and volume while at the same time accommodat 
ing the smaller openings of the one half or 48 wells of a 
standard ninety-six well micro sample plate. 

In all other aspects of the invention apparatus 243 is 
the same as apparatus 247 including the separation 
chambers, first manifold, second manifold and the func 
tion and operation of valve 80. The only other optional 
modification in the case of the multifunctional filtration 
apparatus is illustrated in FIG. 34 is the utilization of a 
larger or more powerful wash pump to more precisely 
deliver small quantities of wash fluid to each of the 
forty-eight wash or reagent addition needles 106 for 
washing out samples from each of the forty-eight wells 
of sample plate 320. Each of the wells of plate 320 in 
clude typically about 0.1 to 0.5 mil. volume of the sam 
ple which require greater precision in sampling han 
dling. Otherwise all aspects of the operation of the 
multifunctional filtration apparatus 247 illustrated in 
FIG. 34 is the same as the multifunctional filtration 
apparatus of FIGS. 30-34 as heretofore has been de 
scribed. 

Referring now to FIG. 35, 36, 37 and 38 a multifunc 
tional filtration apparatus 400 is illustrated which pro 
vides for the automated transfer of ninety-six separate 
samples to ninety-six separate separation chambers for 
the separation of the gaseous and liquid components 
from the fluid before the separate filtering of the re 
maining liquid and filtrable component through any 
type of filter medium. The ninety-six sample multifunc 
tional filtration apparatus 400 is similar to the multifunc 
tional filtration apparatus of FIGS. 1, 11, 17 and 30 as 
heretofore described and includes the same elements 
including multiposition vacuum valve 80 with its OFF, 
HARVEST, PRIMARY and PURGE positions along 
with associated conduits which connect the first mani 
fold 72 (FIG. 42) formed in a modified first layer 402, a 
second manifold 78 formed in a fourth layer 134 and 
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ninety-six separate separation chambers formed in the 
second layer or block 86. 
The third block or layer 88 of multifunctional filtra 

tion apparatus 400 serves as a filter medium support 
similar to those discussed in connection with previous 
embodiments of the invention but modified to accom 
modate 96 separate samples. The third layer may be 
separated from the second layer 86 by means of a hinge 
166 (FIG. 36) or other mechanical means. The multi 
functional filtration apparatus 400 similarly includes all 
the previous elements of FIG. 18 and FIG.30 in which 
similar elements have been numbered the same. The 
differences between the embodiments as illustrated in 
FIG. 30 and FIG. 35 pertains to the difference in the 
provision for ninety-six separate test tubes or sample 
wells as opposed to forty-eight with the accompanying 
addition of the additional number of separation chamber 
conduits 110, 104, distribution conduits 244 and wash 
manifolds 112 as well as utilizing ninety-six pickup nee 
dles 102 and wash or reagent addition needles 106. 
The generally small volumes of liquid employed in 

such small samples generally about 0.5 mls to 2 mls 
necessitates a further modification of the needle support 
housing 108 to include not only the provision for the 
ninety-six pickup needles 102 and ninety-six wash or 
reagent addition needles 106 but also their attachment 
to a support structure such as layer 86 via support bars 
404 which may be attached to layer 86 by screws 406. 
Support bars 404 support a support member 408 for 
carrying and maintaining the position of housing 108 
carrying wash or reagent addition needles 106 and fluid 
pickup needles 102 with respect to a sample plate or 
tray 410 for containing ninety-six test tubes or a micro 
sample tray or plate 412 having ninety-six wells (FIG. 
37) which is maintained in registry position by employ 
ing a plurality of sliding spacers 414 for positioning the 
sample tray 410 or micro sample plate 412. Layer 86 
may be separated from layer 88 for the addition of any 
type of the filter medium 260 as is illustrated in FIG. 38. 
Four optional guidance pins 268 may be utilized to assist 
in the positioning offilter medium 260 between layer 86 
and 88 before the layers are secured together using 
latches 262 prior to transferring, separating and filtering 
fluids. 
The sliding spacers 414 (FIG. 37) are preferably car 

ried on a tray 416 which can be raised or lowered with 
respect to support 408 by employing a rod, bar or other 
slide mechanism 418 which may include a slide or 
geared assembly for precisely raising and lowering the 
sample tray 410 or micro sample plate 412 for alignment 
with the ninety-six fluid pickup needles 102 and ninety 
six wash or reagent addition needles 106 carried on 
housing 108 and supported by support 408. In this man 
ner the fluid pickup needles 102 and injector needles 106 
maintain registry with the ninety-six openings 422 in the 
micro sample plate 412 or the test tubes 424 in tray 410. 
The multifunctional filtration apparatus 400 includes 

four distribution conduits 244A, 244B, 244C and 244D 
(FIG. 37) each containing twenty-four of the ninety-six 
conduits 104A, 104B, 104C and 104D and which are 
connected to twenty-four of the ninety-six fluid pickup 
needles 102. The distribution conduits 244A, 24.4B, 
244C and 244D evenly distribute each of the twenty 
four conduits 104A, 104B, 104C and 104D to ninety-six 
separate conduits 104 across the top of a modified first 
layer 402 (FIGS. 40-43) to provide for the even injec 
tion through ninety-six separate injectors 426 into the 
ninety-six separate separation chambers 428 provided in 
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layer 86 (FIGS. 44-47). Layer 402 may be attached to 
layer 86 by means of bolts tightened through holes 430 
provided in layer 402 which are designed to be received 
by a threaded corresponding hole 432 in layer 86 
(FIGS. 40, 45, 46 and 47). Alignment pins 434 may also 
be provided in the top of layer 86 for alignment with 
holes 435 in layer 402 to assist in the joining of layer 402 
to layer 86. Layer 402 also includes a first manifold 74 
created by the interconnection of grooves 310 which 
connect to a conduit 436 which terminates in an end 438 
for mating with a hole 440 in layer 86 which is con 
nected to a fitting 442 for connection to conduit 82 and 
vacuum valve 80 (FIG. 36). 
The ninety-six multifunctional filtration apparatus 

400 differs from the forty-eight variety filtration appara 
tus of FIGS. 31 and 32 by the utilization of four separate 
wash manifolds 12A, 112B, 112C and 112D which in 
combination provides wash fluids for ninety-six individ 
ual wash or reagent addition needles 106. The four 
separate wash manifolds 112A, 112B, 112C and 112D 
(FIG. 36) receive wash fluid through a common mani 
fold 444 which is connected by fitting 446 to conduit 
452 which is connected to solenoid valve connector 454 
and conduit 122. Each of the separate wash manifolds 
112A, 112B, 112C and 112D include twenty-four ports 
448 (FIG. 60) for supplying wash fluids pumped into 
wash manifold 444 through conduit 122 from the wash 
pump. The four separate manifolds 112A, 112B, 112C 
and 112D (FIG. 61) include bolts 450 and seals 452 for 
closing manifold 444 so that wash fluids supplied by 
wash pump 118 through conduit 116 evenly provides 
wash fluid to common manifold 444 and each of the 
four separate manifolds 112A, 112B, 112C and 112D. 

In FIG. 36 the connections to common manifold 444 
are such that fluid from wash pump 118 goes through 
solenoid valve connector 454 and is directed through 
conduit 452 and into common manifold 444 and to the 
wash or reagent addition needles 106 when switch 164 
as depressed. When switch 164 is not depressed the 
valve in solenoid valve connector 454 is closed thereby 
allowing vacuum to be introduced to conduit 122 and 
draw any wash fluids remaining in wash or reagent 
addition needles 106 back through the needles and 
through the ninety-six separate conduits 110 and 
through the manifolds 112A, 112B, 112C and 112D and 
through the common manifold 444 and through conduit 
452 and conduit 122 to the trap reservoir 128. As a 
result conduit 452 serves a dual function of not only 
supplying wash fluid through conduit 116 but also co 
operates with the purge conduit for purging fluid 
through conduit 122. 
Common manifold 444 along with the four individual 

wash manifolds 112A, 112B, 112C and 112D are sup 
ported on support members 456 (FIG. 37) by two sup 
port brackets 458 held in place by screws 459. The 
multifunctional filtration apparatus for ninety-six sam 
ples like the multifunctional filtration apparatus of FIG. 
33 for forty-eight samples is supported by a platform 
286 which is supported by four support rods 288 con 
nected to a bottom 290 which provides a base for the 
attachment of valve 80. In operation the multifunctional 
filtration apparatus 400 for ninety-six samples operates 
exactly the same as heretofore described with respect to 
the one, four, twenty-four and forty-eight varieties of 
multifunctional filtration apparatus as has heretofore 
been described. The washing is activated by a wash 
switch 164 on housing 108 in a manner similar to that 
heretofore described. The operation and function of the 
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first manifold, second manifold and separation cham 
bers being the same except that each of them includes 
provision for ninety-six separate samples and test tubes 
and ninety-six separate separation chambers for the 
handling without cross-contamination of ninety-six 
samples. 
The major difference between the ninety-six variety 

of multifunctional filtration apparatus of course is the 
provision for smaller sized samples along with the 
smaller size of the filter medium and the smaller size 
openings 422 of the micro sample plate 412 and the 
resulting importance of maintaining close tolerances 
between the fluid pickup needles and injector needles 
and the test tube and micro sample plate. Also as hereto 
fore described smaller quantities of wash fluids and 
filterable fluids requires the more precise handling in 
cluding transfer, separation and filtration along with the 
requirement for smaller separation chambers due to the 
smaller quantities of fluids being transferred, separated 
and filtered in the ninety-six variation of the multifunc 
tional filtration apparatus of the invention. It is also 
desirable to use the more powerful wash pump de 
scribed in the forty-eight sample embodiment of the 
invention to provide for the more even flow and distri 
bution of wash fluids. 

Referring now to FIG. 39 a further embodiment of 
the invention is illustrated where a modified third layer 
88 includes a recess 490 for receiving either a micro 
sample plate with filters 460 or a filter support insert for 
supporting any type of filter medium 260. In some cases 
it is desirable to transfer from a micro sample plate 412 
and filter samples directly onto a micro sample plate 
with filters 460 which can be provided with the embodi 
ment as illustrated in FIG. 39 having a recess 490. The 
micro sample plate with filters also known as filter 
plates are available from Costar Inc. of Cambridge, 
Mass. 
The micro sample filter plates 460 (FIGS. 52–54) are 

in most respects similar to the micro sample plate 412 in 
that they include ninety-six wells made up of eight col 
umns of twelve rows making up the ninety-six openings 
462 similar to the micro sample plate 412. The major 
difference however between micro sample plate 460 
and plate 412 resides in the nitrocellulose filters 464 at 
the bottom of each of the openings 462. The nitrocellu 
lose filters 464 located at the bottom of each of the 
ninety-six openings 462 have heretofore required the 
manual transfer and filtration of fluids due to the fragil 
ity and aerophobic nature of the filter. The micro sam 
ple plate 460 includes a side wall 466 terminating in a 
ridge 468 providing a supporting surface 470. The fea 
tures of the micro sample plates with filters 460 are 
utilized together with recess 490 in modified layer 88 
(FIG. 50) to provide for the transfer, separation and 
filtration of samples from ninety-six small test tubes 
(FIG.35) or a micro sample plate 412 (FIG. 37) directly 
onto micro sample filter plate 460 (FIG. 39) by the 
modification of layer 88 as illustrated in FIGS. 48-51. 
The modification of layer 488 is further illustrated in 

FIGS. 48, 49, 50 and 51 is similar to layer 88 as previ 
ously discussed except modified layer 488 includes a 
recess 490 of a size sufficient to receive the width of the 
micro sample plate with filters 464. The recess 490 is of 
a generally rectangular configuration and includes a 
further rectangular shaped groove 492 for receiving 
ridge 468 of sample plate with filters 464. A gasket 494 
having holes 491 is placed in recess 490 to provide a seal 
around each of the filters 464 in the bottom of micro 
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sample plate with filters 464 designed to fit into the 
opening 492 around the perimeter of the sample plate 
with filters 460 so that when seated gasket 494 (only a 
portion of which is shown in FIG. 48) provides a fluid 
tight seal between the bottom side 498 of each nitrocel 
lulose bottoms of filters 464 of micro sample plate with 
filters 460, 
The micro sample plate with filters 460 when placed 

within recess 490 (FIG. 42) and layer 86 is closed over 
micro sample plate with filters 464 by utilizing hinges 
166 and latch hooks 262 a fluid-tight seal exists around 
each of the individual filters 464 and the gasket 494 so 
that the bottom sides offilters 464 are in alignment with 
holes 500 so that activation of the second manifold 
draws liquid through each of the ninety-six nitrocellu 
lose bottoms of filters 464 and through the ninety-six 
openings 500 in modified layer 488. 
The modified multifunctional filtration apparatus of 

FIG. 39 operates in the same manner as was previously 
discussed with respect to FIGS. 35-38 except for the 
provision for the modified layer 488 and the utilization 
of micro sample plates with filters 464. The modified 
layer 488 of FIG. 39 is easily converted to operate on a 
standard filter medium 260 by utilizing insert 550 which 
is designed to fill recess 490. Once insert 550 is placed in 
recess 490 modified layer 488 assumes a configuration 
similar to layer 88 as illustrated in FIG. 38 so that any 
filter medium 260 may be placed over insert 88 and 
modified layer 488 would operate the same as layer 88. 
Insert 550 as illustrated in FIGS. 55-58 includes 96 
openings which may include ninety-six screens or filter 
support members 90. Insert 550 includes ninety-six 
channels 92 for alignment with the ninety-six channels 
92 in modified layer 488. 
The modification of layer 488 along with insert 550 

can be further modified by eliminating the second mani 
fold layer 134 by incorporating the second manifold 
directly into modified layer 488 by utilizing connecting 
grooves (not shown) to connect the channels 92 in a 
manner similar to that accomplished with layer 402 
(FIG. 42) to create the second manifold in modified 
layer 488. In such a modification conduit 94 would be 
attached directly to modified layer thereby entirely 
eliminating fourth layer 134 since the second manifold 
78 would be incorporated directly into layer 88. 

In operation the multifunctional filtration apparatus 
400 as illustrated in FIGS. 35-37 and 38 utilize the same 
connections both electrically and vacuum to operate 
switch 164 and multipositional valve 80 to allow the 
ninety-six fluid pickup needles to draw fluid from a 
samples tray 410 or micro sample plate 412 through the 
ninety-six separate conduits 104 to the ninety-six sepa 
rate fluid injectors 96 into the ninety-six openings 462 of 
micro sample plates with filters 464 or on filter member 
260. The fluid including liquid, gaseous and filtrable 
materials deposited in each of the openings 462 of micro 
sample plate with filter 464 are then separated by utiliz 
ing the openings 462 as well as the 96 separation cham 
ber in layer 86 by removing the gaseous components of 
the fluid through first manifold 72 formed by grooves 
310 through conduit 82. 

Thereafter when valve 80 is moved from the PRI 
MARY position to the HARVEST position, second 
manifold 78 is activated thereby drawing fluids through 
each of the nitrocellulose bottoms of filters 464 and 
capturing filtrable materials in nitrocellulose bottoms of 
filters 464 while fluids are drawn through channels 92 
into manifold 78 and removed through conduit 94. Sub 
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sequent washings or reactions of materials contained in 
nitrocellulose bottoms of filters 464 is accomplished in 
the same manner as heretofore described with respect to 
the multifunctional filtration apparatus of FIG. 1, FIG. 
11, FIG. 18, FIG. 30 and FIG. 34. 
The electrical schematic which may be utilized for 

FIG. 1, FIG. 11, FIG. 18, FIG. 30 and FIG. 34 or any 
of the embodiments of the multifunctional filtration 
apparatus of the invention is illustrated in FIGS. 64 and 
65. The circuitry as illustrated in FIGS. 62 and 63 may 
be utilized for a 115 Volt application (FIG. 62) or a 200, 
220 or 230 Volt application as illustrated in FIG. 63. 
The circuitry as illustrated in FIG. 62 and 63 may be 
utilized for multifunctional filtration apparatus having 
filtration wells and separation chambers whether one, 
four, twenty-four, forty-eight, ninety-six, three hundred 
forty-eight or more and whether or not the number of 
wells are odd or even. 
The electronic circuitry of FIG. 62 and 63 includes 

power inlet 600 and circuitry 602 for the harvester 
switch 164 for activating the solenoid valve 120 and 
includes solenoid valve circuitry 604. A fuse 606 and 
ON-OFF switch 608 is provided. The circuitry as illus 
trated in FIGS. 62 and 63 may be modified to suit par 
ticular requirements. 

Solenoid valve 120 and related circuitry 604 may be 
removed from the housing of the multifunctional filtra 
tion apparatus and attached to the wash pump 118 as 
may be required in future OSHA regulations which 
may require the separation of electrical circuitry from 
the fluid handling components of the invention. Such 
rearrangement and modification of the electrical com 
ponents from the fluid components is readily accom 
plished by those of ordinary skill in the art. 
As heretofore discussed the invention may be modi 

fied in a number of ways to suit particular requirements 
for chemical, biochemical and biological testing. As 
heretofore discussed the filtrate, wash fluids or gaseous 
products may be collected separately by utilizing sepa 
rate collection cells or test tubes disposed in the second 
manifold or disposed downstream from the first or sec 
ond manifold. In addition the number of separate filtra 
tion separation chambers as well as the size of the sepa 
ration chambers may be increased or decreased to any 
number whether odd or even utilizing the aspects of the 
invention which include the provision for a first mani 
fold, a second manifold and a separation chamber dis 
posed therebetween. 
The optimal four layers utilized to construct multi 

functional filtration apparatus of the invention may also 
be changed and modified to suit particular requirements 
for the creation of the first manifold and separation 
chamber disposed on one side of the filter medium and 
a second manifold disposed on the other side of the filter 
medium. The four layers may be reduced to three layers 
as heretofore described or to only an upper layer pro 
viding for the first manifold and separating chamber 
and a lower layer providing for filter support and a 
second layer to achieve the advantages of the invention. 
The number of individual filtration samples collected 

on the filter medium furthermore may be rearranged in 
any pattern, whether rectangular or circular, to suit 
particular requirements within the contemplation of the 
invention. The novel invention includes the high speed 
automated transfer of fluids from individual test tubes 
or wells in sample tray to a filtration medium where a 
first manifold connected to a vacuum through a multi 
positional valve separates liquid from gaseous compo 
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nents and allows for the removal of the gaseous compo 
nents prior to the separation of liquid components from 
filtrable components utilizing the second manifold. 
The invention not only includes the ability to rapidly 

transfer and automatedly handle a large number of sam 
ples but also allows the samples to be filtered through 
any type of filter medium, whether the medium is hy 
drophobic or aerophobic since all gaseous components 
of the fluid are removed before the liquid and filtrable 
materials are drawn through the filter medium. In this 
way gaseous components of the fluid are not available 
to interfere with either the filter medium or materials 
captured in the filter medium which might otherwise 
interfere with the test results or assay by introducing 
gaseous components to the filter medium or sample 
contained in the filter medium or destroy the filter me 
dium by rupturing an aerophobic filter medium which 
would otherwise be impervious to gases. 
As discussed the invention is susceptible to a wide 

number of changes and modifications by those skilled in 
the art to transfer, separate and filter fluids from one 
group of containers or test tubes including micro sample 
plates to any type of filter medium or on to micro sam 
ple plate with filters by the modification of the various 
individual layers or blocks which form the various lay 
ers of the multifunctional filtration apparatus. The at 
tachment of the layers to one another as well as the 
number of layers may be modified by those skilled in the 
art including the utilization of quick-release layers or 
fasteners for quickly attaching and removing layers to 
result in the quick and rapid change-over from one type 
of sample, i.e. test tubes to filter plate or the utilization 
of collection vessels in the first or second manifold. 
These and other applications of the invention are con 
templated utilizing the first manifold, second manifold 
and separation chamber in combination with a multipo 
sitional valve in accordance with the invention. These 
and other such modifications of the invention are con 
templated by those skilled in the art and are intended to 
be included within the scope of the following claims. 
What is claimed is: 
1. A multifunctional filtration apparatus comprising: 
(a) a first manifold; 
(b) a second manifold; 
(c) a separation chamber disposed between said first 

manifold and said second manifold; 
(d) a filter support disposed between said separation 
chamber and said second manifold; and 

(e) a valve having a vacuum inlet and a first outlet 
and a second outlet, said first outlet operatively 
connected to said first manifold or said separation 
chamber and said second outlet operatively con 
nected to said second manifold. 

2. The multifunctional filtration apparatus of claim 1 
further comprising an injector having one end disposed 
outside said first manifold and the other end disposed in 
said separation chamber for injecting fluids in said sepa 
ration chamber. 

3. The multifunctional filtration apparatus of claim 2 
wherein said injector extends from about 25 to 90 per 
cent of the length of said separation chamber. 

4. The multifunctional filtration apparatus of claim 2 
further comprising a fluid pick up needle operatively 
connected to said injector. 

5. The multifunctional filtration apparatus of claim 4 
further comprising a wash or reagent addition needle 
operatively connected to a wash manifold for adding 
wash or reagent fluids wherein said wash or reagent 
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addition needle is in a distanced relationship to said fluid 
pick up needle. 

6. The multifunctional filtration apparatus of claim 5 
further comprising a purge conduit operatively con 
nected to said wash manifold and said valve. 

7. The multifunctional filtration apparatus of claim 6 
further comprising a pump for pumping wash or rea 
gent fluids to said wash manifold. 

8. The multifunctional filtration apparatus of claim 1 
wherein said separation chamber is divided into a plu 
rality of separation chambers. 

9. The multifunctional filtration apparatus of claim 8 
wherein said plurality of separation chambers is at least 
four. 

10. The multifunctional filtration apparatus of claim 8 
wherein said plurality of separation chambers is at least 
twenty-four. 

11. The multifunctional filtration apparatus of claim 8 
wherein said plurality of separation chambers is at least 
forty-eight. 

12. The multifunctional filtration apparatus of claim 8 
wherein said plurality of separation chambers is at least 
ninety-six. 

13. The multifunctional filtration apparatus of claim 8 
wherein said plurality of separation chambers is at least 
three hundred eighty-four. 

14. The multifunctional filtration apparatus of claim 1 
wherein said valve includes means for selectively con 
necting said vacuum inlet with said first outlet and said 
second outlet. 

15. The multifunctional filtration apparatus of claim 
14 further comprising an injector for injecting fluids 
having one end disposed outside said first manifold and 
the other end disposed in said separation chamber. 

16. The multifunctional filtration apparatus of claim 
15 wherein said injector extends from about 25 to 90 
percent of the length of said separation chamber. 

17. The multifunctional filtration apparatus of claim 
14 further comprising a fluid pick up needle operatively 
connected to said injector. 

18. The multifunctional filtration apparatus of claim 
17 further comprising a wash manifold operatively con 
nected to a fluid addition needle wherein said fluid 
addition needle is in a distanced relationship to said fluid 
pick up needle. 

19. The multifunctional filtration apparatus of claim 
18 further comprising a purge conduit operatively con 
nected to said wash manifold and said valve. 

20. The multifunctional filtration apparatus of claim 
19 further comprising a pump for pumping fluids to said 
wash manifold. 

21. The multifunctional filtration apparatus of claim 
20 wherein said separation chamber is divided into a 
plurality of separation chambers and said injector is 
divided into a plurality of injectors and said fluid pick 
up needle is divided into a plurality of fluid pick up 
needles and said fluid addition needle is divided into a 
plurality of fluid addition needles. 

22. The multifunctional filtration apparatus of claim 
21 wherein said plurality of separation chambers is at 
least four and said plurality of injectors is at least four 
and said plurality of fluid pick up needles is at least four 
and said plurality of fluid addition needles is at least 
four. 

23. The multifunctional filtration apparatus of claim 
21 wherein said plurality of separation chambers is at 
least twenty-four and said plurality of injectors is at 
least twenty-four and said plurality of fluid pick up 
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needles is at least twenty-four and said plurality of fluid 
addition needles is at least twenty-four. 

24. The multifunctional filtration apparatus of claim 
21 wherein said plurality of separation chambers is at 
least forty-eight and said plurality of injectors is at least 
forty-eight and said plurality of pick up needles is at 
least forty-eight and said plurality of fluid addition nee 
dles is at least forty-eight. 

25. The multifunctional filtration apparatus of claim 
21 wherein said plurality of separation chambers is at 
least ninety-six and said plurality of injectors is at least 
ninety-six and said plurality of pick up needles is at least 
ninety-six and said plurality of fluid addition needles is 
at least ninety-six. 

26. A filtration apparatus for transferring and filtering 
fluids comprising: 

(a) a first layer having a first manifold and a separa 
tion chamber; 

(b) a second layer having a filter support and a second 
manifold; 

(c) means for detachably joining said first layer to 
said second layer; and 

(d) a valve having a vacuum inlet and a first outlet 
and a second outlet, said first outlet operatively 
connected to said first layer and said second outlet 
operatively connected to said second layer. 

27. The filtration apparatus for transferring and filter 
ing fluids of claim 26 further comprising an injector in 
said first layer for injecting fluid in said separation 
chamber. 

28. The filtration apparatus for transferring and filter 
ing fluids of claim 27 further comprising a plurality of 
fluid pick up needles operatively connected to a plural 
ity of injectors. 

29. The filtration apparatus for transferring and filter 
ing fluids of claim 28 further comprising a wash mani 
fold operatively connected to a plurality of wash addi 
tion needles wherein said wash addition needles are in a 
distanced relationship to said fluid pick up needles. 

30. The filtration apparatus for transferring and filter 
ing fluids of claim 29 further comprising a purge con 
duit operatively connected to said wash manifold and 
said valve. 

31. The filtration apparatus for transferring and filter 
ing fluids of claim 30 further comprising a wash mani 
fold valve and a solenoid for opening and closing said 
wash manifold valve. 

32. The filtration apparatus for transferring and filter 
ing fluids of claim 30 further comprising a support 
structure for holding said fluid pick up needles and said 
wash addition needles in a distanced relationship to one 
another. 

33. The filtration apparatus for transferring and filter 
ing fluids of claim 30 wherein said filter support and 
said second manifold are separable from each other in 
said second layer. 

34. The filtration apparatus for transferring and filter 
ing fluids of claim 33 further comprising a liquid injec 
tor disposed in said filter support for injecting liquids 
into said second manifold. 

35. The filtration apparatus for transferring and filter 
ing fluids of claim 34 wherein said second manifold 
includes means for collecting liquids injected in said 
second manifold from said liquid injector. 

36. The filtration apparatus for transferring and filter 
ing fluids of claim 30 further comprising means for 
providing said vacuum inlet of said valve simultaneous 
access to said first outlet and said second outlet. 
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37. The filtration apparatus for transferring and filter 

ing fluids of claim 36 wherein said simultaneous access 
to said first outlet can provide a vacuum pressure P1 and 
said simultaneous access to said second outlet can pro 
vide a vacuum pressure P2 wherein said vacuum pres 
sure P2 is greater than said vacuum pressure P1. 

38. The filtration apparatus for transferring and filter 
ing fluids of claim 36 wherein said valve includes a 
second vacuum inlet and means for connecting said 
vacuum inlet with said first outlet and said second vac 
uum inlet and said second outlet. 

39. The filtration apparatus for transferring and filter 
ing fluids of claim 30 wherein said second layer includes 
a sample tray recess. 

40. The filtration apparatus for transferring and filter 
ing fluids of claim 39 further comprising a filter support 
insert for filling said sample tray recess. 

41. The filtration apparatus for transferring and filter 
ing fluids of claim 30 wherein said separation chamber 
in said first layer is divided into a plurality of separation 
chambers. 

42. The filtration apparatus for transferring and filter 
ing fluids of claim 41 further comprising a plurality of 
wash addition needles, a plurality of fluid pick up nee 
dles and a plurality of injectors. 

43. The filtration apparatus for transferring and filter 
ing fluids of claim 42 wherein said plurality of separa 
tion chambers are at least twenty-four and said plurality 
of wash addition needles are at least twenty-four and 
said plurality of fluid pick up needles are at least 
twenty-four and said plurality of injectors is at least 
twenty-four. 

44. The filtration apparatus for transferring and filter 
ing fluids of claim 42 wherein said plurality of separa 
tion chambers are at least forty-eight and said plurality 
of wash addition needles are at least forty-eight and said 
plurality of fluid pick up needles are at least forty-eight 
and said plurality of injectors is at least forty-eight. 

45. The filtration apparatus for transferring and filter 
ing fluids of claim 44 wherein said second layer includes 
a forty-eight well sample tray recess. 

46. The filtration apparatus for transferring and filter 
ing fluids of claim 42 wherein said plurality of separa 
tion chambers are at least ninety-six and said plurality of 
wash addition needles are at least ninety-six and said 
plurality of fluid pick up needles are at least ninety-six 
and said plurality of injectors is at least ninety-six. 

47. The filtration apparatus for transferring and filter 
ing fluids of claim 46 wherein said second layer includes 
a ninety-six well sample tray recess. 

48. A filtration apparatus for filtering through all 
types of filter mediums comprising: 

(a) a first layer having a first manifold; 
(b) a second layer having a separation chamber; 
(c) a third layer providing a filter support medium; 
(d) a fourth layer having a second manifold; 
(e) means for detachably opening and closing said 
second layer with respect to said third layer; and 

(f) a valve having a vacuum inlet and a first outlet and 
a second outlet, said first outlet operatively con 
nected to said first layer and said second outlet 
operatively connected to said fourth layer. 

49. The filtration apparatus for filtering through all 
types of filter mediums of claim 48 further comprising 
an injector having one end disposed outside said first 
layer and the other end disposed in said separation 
chamber. 
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50. The filtration apparatus for filtering through all 

types of filter mediums of claim 49 further comprising a 
fluid pick up needle operatively connected to said injec 
tor. 

51. The filtration apparatus for filtering through all 
types of filter mediums of claim 50 further comprising a 
wash manifold operatively connected to a wash addi 
tion needle wherein said wash addition needle is in a 
distanced relationship to said fluid pick up needle. 

52. The filtration apparatus for filtering through all 
types of filter mediums of claim 51 further comprising a 
purge conduit operatively connected to said wash mani 
fold and said valve. 

53. The filtration apparatus for filtering through all 
types offilter mediums of claim 52 further comprising a 
housing for holding a plurality of fluid pick up needles 
and a plurality of wash addition needles in a distanced 
relationship to one another. 

54. The filtration apparatus for filtering through all 
types of filter mediums of claim 53 wherein said third 
layer and said fourth layer include means for detachably 
opening and closing said third layer and said fourth 
layer. 

55. The filtration apparatus for filtering through all 
types of filter mediums of claim 53 wherein said third 
layer includes a sample tray recess. 

56. The filtration apparatus for filtering through all 
types of filter mediums of claim 55 further comprising a 
filter support insert for filling said sample tray recess. 

57. The filtration apparatus for filtering through all 
types of filter mediums of claim 53 wherein said separa 
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tion chamber in said second layer is divided into a plu 
rality of separation chambers. 

58. The filtration apparatus for filtering through all 
types of filter mediums of claim 57 further comprising a 
plurality of wash addition needles, a plurality of fluid 
pick up needles and a plurality of injectors. 

59. The filtration apparatus for filtering through all 
types of filter mediums of claim 58 wherein said plural 
ity of separation chambers are at least twenty-four and 
said plurality of wash addition needles are at least 
twenty-four and said plurality of fluid pick up needles 
are at least twenty-four and said plurality of injectors is 
at least twenty-four. 

60. The filtration apparatus for filtering through all 
types of filter mediums of claim 58 wherein said plural 
ity of separation chambers are at least forty-eight and 
said plurality of wash addition needles are at least forty 
eight and said plurality of fluid pick up needles are at 
least forty-eight and said plurality of injectors is at least 
forty-eight. 

61. The filtration apparatus for filtering through all 
types offilter mediums of claim 60 wherein said second 
layer includes a forty-eight well sample tray recess. 

62. The filtration apparatus for filtering through all 
types of filter mediums of claim 58 wherein said plural 
ity of separation chambers are at least ninety-six and 
said plurality of wash addition needles are at least nine 
ty-six and said plurality of fluid pick up needles are at 
least ninety-six and said plurality of injectors is at least 
ninety-six. 

63. The filtration apparatus for filtering through all 
types of filter mediums of claim 62 wherein said second 
layer includes a ninety-six well sample tray recess. 
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